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PREFACE. 


When  this  work  first  appeared,  in  the  year  1812,  the  public 
were  in  possession  of  several  "  Pharmaceutical  Epitomes," 
"  Compendiums,"  and  "  Vade-mecums,"  of  creditable  pretensions, 
compiled  with  the  avowed  objects  of  directing  the  practice  of 
the  junior,  and  of  refreshing  the  memory  of  the  more  advanced 
practitioner.  They  furnished  numerous  prescriptions,  and  gave 
general  directions  with  regard  to  the  doses  and  effects  of  partic- 
ular medicines  j  and  they  were  thus  well  enough  adapted  to  re- 
lieve an  occasional  embarrassment,  but  they  did  not  even  attempt 
to  point  out  the  principles  upon  which  a  medicinal  formula  should 
be  constructed,  much  less  did  they  explain  the  part  which  each 
ingredient  might  be  supposed  to  perform  in  its  general  arrange- 
ment. There  were,  moreover,  several  standard  works  on  Mate- 
ria Medica,  and  approved  systems  of  Pharmaceutic  Chemistry ; 
each  of  which  imparted  all  the  information  which  the  science  of 
the  day  could  afford,  with  respect  to  the  natural  history,  sensible 
qualities,  chemical  composition,  and  medicinal  virtues  of  the 
several  articles  of  the  Materia  Medica,  as  well  as  giving  clear  ex- 
planations of  the  various  pharmaceutical  operations  by  which 
such  bodies  might  be  rendered  available  as  remedies  ;  but  here 
ended  their  instructions.  They  placed  remedies  in  the  hands  of 
the  pupil,  but  where  was  the  work  which  would  teach  him  to 
mix,  combine,  and  direct  their  application  in  the  form  of  an  ex- 
temporaneous prescription!  where  was  the  friendly  Mentor  to 
point  out  to  the  young  practitioner  the  difficulties  and  dangers 
of  his  path '?  Amid  all  the  perplexities  of  his  novitiate,  there  is 
none  more  embarrassing  than  that  of  adapting  a  prescription  to 
all  the  circumstances  of  a  particular  case  with  therapeutical  pro- 
priety and  chemical  accuracy.  On  entering  his  career  of  prac- 
tice, he  is  necessarily  abandoned  to  the  alternative  of  two  great 
evils — a  servile  routine  on  the  one  hand,  and  a  lawless  empiri- 
cism on  the  other.  It  was  the  want  of  such  assistance  to  steer 
my  way  amid  shoals  and  rocks  that,  more  than  thirty  years  since, 
first  suggested  the  plan  of  the  present  work. 


VIU  PEEFACE. 

As  years  have  rolled  on,  the  works  of  my  younger  days  have 
been  succeeded  by  others  which  have  kept  pace  with  the  succes- 
sive discoveries  of  science,  the  increasing  range  of  experience, 
and  with  those  corrections  of  theory,  and  refinements  of  nomen- 
clature, which  must  be  ever  progressive  with  the  advancement 
of  knowledge.  We  may  now  be  said  to  possess  works  whose 
authors  have  collected  the  scattered  rays  which  emanate  from 
every  department  of  the  sciences,  in  order  to  illuminate  the  ob- 
jects of  their  study.  The  Materia  Medica  of  Pereira,  and  the 
Dispensary  of  Christison,  lie  on  the  table  of  every  intelligent  prac- 
titioner without  a  rival ;  so  complete  and  accurate  do  I  consider 
their  '■  Special  Pharmacolo^,"  that  I  shall  for  the  future  abstain 
from  republishing  the  second  part  of  my  work,  which,  through 
eight  editions,  has  been  devoted  to  its  investigation  ;  and  for  this 
omission,  I  offer  the  compensation  of  a  much  more  extended  view  of 
that  province,  which  I  must  continue  to  regard  as  peculiarly  my 
own,  for  no  author  of  the  least  repute  has  hitherto  invaded  it — 
The  Philosophy  of  Medicinal  Combination,  from  which  alone  can 
be  deduced  the  Theory  and  Art  of  Prescribing.  In  the  preface  to 
my  former  editions,  I  observed  that  the  authors  of  works  profess- 
ing to  guide  the  novice  in  his  art  had  not  escaped  the  too  com- 
mon error  of  supposing  "  that  the  disciple  was  already  grounded  in 
first  principles,"  and  that  "  while  they  were  in  the  ship  of  science^ 
they  had  forgotten  he  could  not  arrive  without  a  boat?''  This  obser- 
vation still  remains  in  full  force,  and  will  explain  my  reasons  for 
occasionally  dwelling  upon  minutiee  which  might  otherwise  ap- 
pear trifling  and  unnecessary;  but  while  I  am  thus  most  anxious 
"  to  catch  the  ideas  which  lead  from  ignorance  to  knowledge," 
it  is  not  without  a  hope  that  I  may  also  be  able  to  suggest  the 
means  by  which  our  acquired  knowledge  may  be  more  widely, 
and  usefully  extended;  or,  to  follow  up  my  figurative  illustra- 
tion, '■'■to  furnish  a  boat  which  may  not  only  convey  the  disciple  to 
the  ship,  but  which  may  also  assist  in  piloting  the  ship  herself  from 
her  shallow  and  treacherous  moorings.'''* 

The  title-page  announces  that  the  work  has  been  rewritten; 
this  is  true  to  the  very  letter ;  its  fundamental  doctrines  have 
not  been  shaken,  but  so  rapid  and  extraordinary  has  been  the  ad- 
vancement of  every  branch  of  science  during  the  last  ten  years, 
that  its  very  language  has  become  obsolete  ;  a  new  Pharmaco- 
poeia had  appeared  during  this  interval,  enriched  with  newly-dis- 
covered substances  and  novel  preparations,  and  with  a  nomencla- 
ture radically  changed.  The  science  of  chemistry  had  also,  by 
the  aid  of  quantitative  analysis,  assumed  a  new  aspect;  so  that 
it  was  impossible,  without  remodelling  the  whole  work,  to  render 
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it  consistent  with  the  science  of  the  day.  Amid  the  later  dis- 
coveries, those  of  Liebig  will  necessarily  attract  notice,  several 
of  which,  published  in  his  Agricultural  work,  have  furnished  me 
with  facts  of  interesting  application ;  at  the  same  time,  it  is  due 
to  myself,  as  well  as  to  my  readers,  to  state,  that  nearly  the 
whole  of  my  work  had  been  printed  before  I  received  a  copy  of 
his  "  Animal  Chemistry,^''  which  will  explain  my  silence  regarding 
several  of  those  theories  that  bear  directly  against  opinions  which 
1  have  confidently  maintained,  and  are  more  especially  in  opposi- 
tion to  those  relating  to  the  process  of  digestion.  Liebig,  captiva- 
ted with  his  theory  of  transformation,  enlists  it  at  once  into  his  ser- 
vice to  explain  the  phenomena  of  this  process.  He  denies  the  exist- 
ence of  any  distinct  digestive  principle,  and  maintains  that  the 
change  which  the  food  undergoes  in  the  stomach  is  the  result  of  in- 
duction, from  the  stomach  itself  yielding  a  substance  in  the  state 
of  transformation,  with  which  it  comes  in  contact :  all  experiment 
is  opposed  to  this  view ;  Schwann  actually  proved  that  the  prin- 
ciple of  the  gastric  solvent  could  be  precipitated  by  acetate  of  lead 
from  its  neutral  solution,  and  again  recovered  from  the  precipi- 
tate, with  all  its  former  activity,  by  hydro-sulphuric  acid.  In 
addition  to  which  evidence,  the  observations  of  Dr.  Beaumont, 
as  related  at  page  163,  appear  to  me  to  be  decisive. 

Those  only  who  have  watched  with  parental  anxiety  the  prog- 
ress of  a  favourite  work  through  numerous  editions,  can  duly 
appreciate  the  feelings  of  the  author,  who,  after  a  long  interval, 
is  called  upon  to  revise  or  remodel  it.  If,  like  the  one  before  me, 
science  has  been  profusely  pouring  forth  her  treasures  to  enrich 
the  subjects  upon  which  it  treats,  they  are,  to  speak  in  the  language 
of  Priestley,  "the  most  exquisite  that  can  be  imagined,  since  an 
object  in  which  we  see  a  perpetual  progress  and  improvement  is, 
as  it  were,  continually  rising  in  its  magnitude  ;  and,  moreover, 
when  we  see  an  actual  increase,  in  a  long  period  of  time  past, 
Ave  cannot  help  forming  an  idea  of  an  unlimited  increase  in  futu- 
rity;"  but  such  pleasure  comes  not  without  its  alloy:  Time  is 
sure  to  work  his  bitter  commission  ;  during  the  last  few  years, 
how  many  friends,  identified  in  my  own  mind  with  the  prooress 
and  success  of  this  work,  have  sunk  into  the  grave  !  My  respect- 
ed friend  and  publisher,  William  Phillips,  has  paid  the  debt  of 
nature,  and  the  tomb  has  closed  over  that  accomplished  natural- 
ist and  distinguished  physician,  by  whose  friendship  I  was  hon- 
oured from  a  very  early  period  of  life,  and  whose  name  graced 
the  page  of  this  work  for  more  than  a  quarter  of  a  century.  Salve 
et  vale. 
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TO   THE   AMERICAN    EDITION. 


The  Editor  deems  it  unnecessary  to  say  a  word  in  commendation 
of  tlie  following  work,  as  no  medical  publication  of  the  age  has 
probably  had  a  more  extended  circulation.  The  former  American 
editions,  of  which  several  have  from  time  to  time  appeared,  are  now 
entirely  out  of  print,  and  the  frequent  demands  for  the  work  have  in- 
duced the  present  publishers  to  bring  out  the  present  edition,  which 
has  been  entirely  rewritten,  and  adapted  to  the  present  state  of  chem- 
ical and  physiological  science.  It  is  the  only  treatise  in  the  English 
language  which  gives  a  full  and  extended  view  of  the  Philosophy  of 
Medicinal  Combination,  as  it  is  the  only  one  from  which  can  be  satis- 
factorily deduced  the  true  Theory  and  Art  of  Prescribing.  It  is  this 
feature  which  renders  it  indispensable  to  the  student,  as  well  as  the 
practitioner,  who  would  study  medicine  as  a  science  as  well  as  an 
art,  and  who  would  elevate  his  practice  above  the  dangers  and  uncer- 
tainties of  blind  empiricism. 

Charles  A.  Lee. 
401  Hudson-street,  New-York,  i  *  .. 

Nov.  18, 1843.  J 
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To  the  medical  philosopher  there  exist  but  few  objects  of  deeper  in- 
terest than  an  extensive  and  well-arranged  cabinet  of  Materia  Medica.* 
What  lessons  of  practical  wisdom  lie  stored  within  its  narrow  recesses  ! 
How  many  reminiscences  may  the  contemplation  of  it  call  forth,  and 
how  many  beacons  for  future  guidance  may  it  not  afford !  Its  records 
are  the  symbols  of  medical  history — the  accredited  registers  of  departed 
systems,  founded  on  ideal  assumptions,  and  of  superstitions  engendered 
by  fear  and  nurtured  by  ignorance.  In  its  earlier  specimens,  as  from  a 
collection  of  antique  medals,  we  read  the  revolutions  of  the  past,  and, 
in  the  space  of  a  few  minutes,  recall  the  exploded  theories  of  as  many 
centuries  ;  for  to  these  archives  have  the  various  sects,  which  from  time  to 
time  have  held  dominion,  bequeathed  some  striking  memorial,  or  left  some 
characteristic  trace  of  their  vain  and  transient  existence.  With  no  less 
interest  than  instruction  will  the  young  practitioner,  entering  upon  his 
professional  career,  regard  such  a  collection.  In  casting  his  eyes  over 
so  extensive  and  motley  an  assemblage  of  substances,  he  will  be  forci- 
bly impressed  with  the  palpable  absurdity  of  some,  the  disgusting  and 
loathsome  nature  of  others,  the  total  inactivity  of  many,  and  the  uncer- 
tain and  precarious  reputation  of  all ;  and  he  will  be  naturally  impelled, 
by  an  eager  and  laudable  curiosity,  to  inquire  how  it  can  have  happened 
that  substances,  at  one  period  in  the  highest  esteem,  and  of  generally- 
acknowledged  utility,  should  have  ever  fallen  into  total  neglect  or  dis- 
repute ;  why  others,  of  humble  pretensions  and  little  significance,  should 
have  maintained  their  ground  for  so  many  centuries  ;  and  by  what  ca- 
price or  accident  materials  of  no  energy  whatever  should  have  continued 
to  receive  the  indisputable  sanction  and  unqualified  support  of  the  best 
and  wisest  practitioners  of  the  age  ;  and,  above  all,  he  will  inquire  by 
what  necromantic  spell  certain  medicinal  substances,  after  having  run 
their  appointed  course  of  trial,  and  been  fairly  denounced  as  inert  or 
useless,  could  ever  again  have  been  raised  into  especial  favour,  as  if  but 
to  sink  once  more  into  deeper  and  more  lasting  discredit. 

That  such  fluctuations  in  opinion,  and  versatility  in  practice,  should 
have  produced,  in  the  most  candid  minds,  an  unfavourable  impression 
and  misgiving  with  regard  to  the  reputed  efficacy  of  medicine,  can 
scarcely  excite  our  surprise,  and  much  less  justify  our  indignation. 
Nor  ought  we  to  feel  astonished  that  a  less  intelligent  portion  of  man- 
kind, or  such  as  are  incapable  of  deep  inquiry,  should  at  once  have  been 
led  to  arraign  physic  as  a  fallacious  art,  or  to  deride  it  as  a  tissue  of 

*  The  College  of  Physicians  possesses  a  very  complete  cabinet.  That  collected  by  Dr. 
Burgess,  and  presented  to  the  College  after  his  death  by  Mr.  Brande,  to  whom  it  had  been 
bequeathed,  has  been  collated  with  that  of  Dr.  Coombe,  purchased  for  that  purpose. 
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craft  and  delusion.*  They  ask,  and  it  must  be  confessed  that  they  ask 
with  reason,  what  pledge  can  be  given  that  the  boasted  remedies  of  the 
.present  day  will  not,  like  their  predecessors,  fall  into  disrepute,  and,  in 
their  turn,  serve  only  as  humiliating  memorials  of  the  credulity  and  in- 
fatuation of  those  who  may  have  commended  their  virtues  or  directed 
their  application.  There  is  surely  no  question  connected  with  the  pres- 
ent work  more  interesting  or  important,  for  it  assails  us  upon  the  very 
threshold  of  the  porch  ;  nor  can  there  be  one  which  requires  a  more 
cool  and  dispassionate  inquiry,  for  it  is  surrounded  by  fallacies,  and  ob- 
scured by  discrepant  testimony ;  and  there  is  certainly  not  any  which 
can  present  so  many  points  of  instruction,  for  it  is  thus  that  we  read  the 
lessons  of  experience,  and  render  the  errors  of  the  past  the  means  of 
improving  the  future.  I  therefore  propose  to  take  a  rapid  and  sweeping 
sketch  of  the  different  moral  and  physical  causes  which  have  operated 
in  swaying  the  opinions  of  the  practitioner,  and  in  producing  those  rev- 
olutions which  have  taken  place  in  the  belief  of  mankind  with  regard  to 
the  power  and  efficacy  of  different  medicinal  substances ;  and  1  confi- 
dently hope  that  I  may  thus  be  enabled  to  remove  many  unjust  prejudi- 
ces, to  quiet  the  doubts  and  alarms  which  have  been  so  industriously 
propagated,  and  at  the  same  time,  by  exposing  the  secret  haunts  of  fal- 
lacy, to  obviate  the  recurrence  of  error,  and  to  diminish  the  chances  of 
future  disappointment. 

This  moral  view  of  events,  without  any  regard  to  historical  details  or 
chronological  minutiae,  may  be  denominated  the  Philosophy  of  His- 
tory, and  should  be  carefully  distinguished  from  that  technical  and  bar- 
ren erudition  which  consists  in  little  else  than  a  dry  record  of  names 
and  dates ;  the  one  expands  and  trains  the  reasoning  faculties  to  sound 
reflection,  while  the  other  is  perused  by  the  medical  student  with  about 
as  much  interest,  and  perhaps  as  little  profit,  as  the  monk  counts  his 
bead-roll. 

It  has  been  very  justly  observed,  that  there  is  a  certain  maturity  of 
the  human  mind,  acquired  from  generation  to  generation,  in  iJie  mass,  as 
there  is  in  the  different  stages  of  life  in  the  individual  man:  what  is 
history,  when  thus  philosophically  studied,  but  the  faithful  record  of  this 
progress  ;  pointing  out  for  instruction  the  various  causes  which  have  ac- 
celerated, retarded,  or  obstructed  it,  in  different  ages  and  countries'? 
Thus  is  our  art,  in  its  earlier  periods,  like  the  young  and  sanguine  prac- 
titioner, characterized  by  an  excess  of  credulity  :  every  object  is  tinted 
with  imaginative  hues,  and  magnified  in  the  mist  of  the  dawn ;  we  find, 
for  instance,  the  early  herbals  assigning  almost  incredulous  virtues  to 
every  herb  of  the  field,  while  in  the  present  day  the  list  of  those  which 
are  admitted  to  possess  any  real  efficacy  is  reduced  to  the  limit  of  a  (ew 
slender  pages.  Just  so  is  it  with  the  career  of  the  individual.  "  When 
I  was  young,"  said  Dr.  Radcliffe,  "  I  possessed  at  least  twenty  remedies 
for  every  disease,  but  when  advanced  in  age  I  found  twenty  diseases 
without  a  single  remedy ;"  or,  in  other  words — for  we  must  not  suffer  a 
striking  antithesis,  by  seducing  the  ear,  to  mislead  the  judgment — his 
imagination  had  been  tempered  by  reason,  and  his  early  credulity  subdued 

*  A  late  foreign  writer,  impressed  with  this  sentiment,  has  given  the  following  flattering 
definition  of  our  profession :  "  Physic  is  the  art  of  amusing  the  patient,  while  Nature  cures 
the  disease."  This  is  a  sarcasm  which  can  only  be  equalled  by  the  churlish  and  ill-hu- 
moured apostrophe  of  our  own  Dr.  Samuel  Johnson,  who,  in  speaking  of  the  profession  of 
physic,  exclaims,  "  It  is  a  melancholy  attendance  on  misery :  a  mean  submission  to  pee- 
vishness ;  and  a  continual  interruption  of  pleasure." 
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by  long  experience.  The  mirror  of  history  casts  its  lights  as  well  as 
its  shadows.  It  discovers  fallacies  that  may  mortify  our  untaught  con- 
ceit, but  it  as  surely  displays  truths  which  must  gratify  our  pride,  inspire 
our  hopes,  and  give  a  keener  edge  to  our  exertions. 

Historians  have  ever  been  ambitious  of  tracing  back  their  subjects  to 
the  most  remote  antiquity,  and  medical  writers  have  not  manifested  less 
eagerness  to  discover  the  origin  of  their  art ;  but  in  every  attempt  to 
thread  the  stream  to  its  source,  we  are  soon  lost  in  the  wilds  of  con- 
jecture, or  in  the  regions  of  fable  ;  indeed,  it  is  very  unlikely  that  we 
should  be  able,  by  the  most  indefatigable  research,  to  approach  the  pe- 
riod when  remedies  were  first  applied  for  the  alleviation  of  bodily  suf- 
fering, or  to  discover  any  country,  however  uncivilized,  in  which  its  na- 
tive inhabitants  are  destitute  of  medical  resources.  Amid  the  most 
savage  tribes  of  Africa,  New  Holland,  New  Zealand,  Lapland,  and 
North  America,  some  rude  indications  of  the  arts  of  medicine  and  sur- 
gery have  ever  been  discovered.  The  painful  feelings  of  the  sufferer, 
and  the  anxiety  of  those  about  him,  must,  in  the  most  barbarous  state, 
have  incited  a  spirit  of  inquiry  and  trial  to  procure  relief  ;*  and  when 
ordinary  expedients!  failed,  charms,^  amulets,  and  incantations  would 
be  the  natural  resources  of  the  barbarian,  who  is  ever  inclined  to 
indulge  in  the  mysteries  of  superstition.  Traces  of  amulets  may  be 
discovered  in  the  earliest  history.  The  learned  Dr.  Warburton  is 
evidently  mistaken  when  he  assigns  the  origin  of  these  magical  in- 
struments to  the  age  of  the  Ptolemies,  which  was  not  more  than  three 
hundred  years  before  Christ ;  this  is  at  once  refuted  by  the  testimony 
of  Galen,  who  tells  us  that  the  Egyptian  king,  Nechepsus,  who  lived 
six  hundred  and  thirty  years  before  the  Christian  era,  had  written  that 
a  green  jasper  cut  into  the  form  of  a  dragon  surrounded  with  rays,  if 
applied  externally,  would  strengthen  the  stomach  and  organs  of  diges- 
tion.§  We  have,  moreover,  the  authority  of  the  Scriptures  in  support 
of  this  opinion ;  for  what  were  the  ear-rings  which  Jacob  buried  under 
the  oak  of  Sechem,  as  related  in  Genesis,  but  amulets  ?  And  we  are 
informed  by  Josephus,  in  his  history  of  the  Jews,||  that  Solomon  dis- 
covered a  plant  efficacious  in  the  cure  of  epilepsy,  and  that  he  employ- 
ed the  aid  of  a  charm  or  spell  for  the  purpose  of  assisting  its  virtues. 
The  root  of  the  herb  was  concealed  in  a  ring,  which  was  applied  to  the 
nostrils  of  the  demoniac ;  and  Josephus  remarks  that  he  himself  saw  a 

*  Some  writers  have  so  far  trifled  with  the  subject  as  to  have  made  it  a  question  of  grave 
inquiry,  whether  medicine  or  surgery  can  claim  the  higher  antiquity  ?  According  to  Seix- 
tus  Empiricus,  the  earliest  exercise  of  the  art  was  that  of  extracting  arrows,  and  hence  he 
derives  from  ids,  an  arrow,  the  laTpoi  of  the  Greeks.  Previous  to  the  establishment  of  the 
Alexandrian  school,  about  three  centuries  before  the  Christian  era,  all  the  branches  of 
physic  and  surgery  were  practised  by  the  same  person,  the  torpaj  of  the  Greeks  correspond- 
ing with  the  general  practitioner  of  the  present  day. 

t  The  application  of  the  reeking  entrails  of  a  recently-slain  animal  appears  to  have  been 
one  of  the  earliest  means  adopted  for  the  relief  of  pain ;  and  it  is  not  more  than  two  cen- 
turies since  Dr.  Butler,  of  Cambridge,  ordered  a  cow  to  be  killed,  and  his  patient  to  be  placed 
in  the  warm  carcass. — Aubrey's  MSS.  in  AshmoWs  Museum. 

X  The  words  "  Incantation"  and  "  Charm"  appear  to  be  derived  from  the  ancient  practice 
of  curing  diseases  by  poetry  and  music  {Carmen).  Thus  Coehus  Aurelianus,  "decantare 
loca  dolentia."  Democritus  says  that  many  diseases  are  capable  of  being  cured  by  the  sound 
of  a  flute,  when  properly  played.  Marianus  Capellus  assures  us  that  fevers  may  be  cured 
by  appropriate  songs.  Asclepiades  actually  employed  the  trumpet  for  the  relief  of  sciatica, 
and  tells  us  that  it  is  to  be  continued  until  the  fibres  of  the  part  begin  to  palpitate,  when 
the  pam  will  vanish. 

()  A  similar  superstition  is  still  practised  by  the  Indians.  There  is  a  species  of  green 
jasper  found  in  many  parts  of  America,  particularly  in  New  Spain,  to  which  the  Spaniards 
have  given  the  name  of  Piedra  de  la  Hyada,  and  is  used  for  curing  the  colic  by  being  ap- 
plied to  the  navel.  ||  Lib.  viii.,  c.  ii.,  5. 
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Jewish  priest  practise  the  art  of  Solomon,  with  complete  success,  in  the 
presence  of  Vespasian,  his  sons,  and  the  tribunes  of  the  Roman  army, 
Frorn  this  art,  exhibited  through  the  medium  of  a  ring  or  seal,  we  have 
the  Eastern  stories  which  celebrate  the  Seal  of  Solomon*  and  record  the 
potency  of  its  sway  over  the  various  orders  of  genii  who  were  supposed 
to  be  the  invisible  tormentors  or  benefactors  of  the  human  race.  Nor 
were  such  means  confined  to  dark  and  barbarous  ages ;  Theophrastus 
pronounced  Pericles  to  be  insane,  because  he  discovered  that  he  wore 
amulets  about  his  neck ;  and,  in  the  declining  era  of  the  Roman  Empire, 
we  find  that  this  superstitious  custom  was  so  general,  that  the  Emperor 
Caracalla  was  induced  to  issue  a  public  edict,  ordaining  that  no  man 
should  wear  superstitious  amulets  about  his  person. t 

In  the  progress  of  civilization,  various  fortuitous  incidents,  and  even 
errors,  in  the  choice  and  preparation  of  aliments,  must  have  gradually 
unfolded  the  salutary  or  deleterious  qualities  of  many  natural  substan- 
ces •,%  these  were  recorded,  and  the  authentic  history  of  medicine  may 
date  its  commencement  from  such  records. 

The  Chaldeans  and  Babylonians,  we  are  told  by  Herodotus,  carried 
their  sick  to  the  public  roads  and  markets,  that  travellers  might  converse 
with  them,  and  communicate  such  remedies  as  had  been  successfully 
employed  in  similar  cases.  This  custom  continued  for  many  ages  in 
Assyria ;  and  Strabo  states  that  it  prevailed  also  among  the  ancient  Lu- 
sitanians  or  Portuguese.  In  this  manner,  however,  the  results  of  expe- 
rience descended  only  by  oral  tradition.  It  was  in  the  Temple  of  Escu- 
lapius,  in  Greece,  that  medical  information  was  first  regularly  recorded. 
Diseases  and  their  cures  were  there  duly  registered  on  tables  of  mar- 
ble ;  the  priests  and  priestesses,  who  were  the  guardians  of  the  temple, 
prepared  the  remedies,  and  directed  their  application ;  and  thus  com- 
menced the  practice  of  physic  as  a  regular  profession.^     With  respect 

*  The  plant  termed  Solomon's  Seal  {Convallaria  Polygonatum)  is  now  employed  as  a 
popular  application  to  remove  the  marks  of  bruises,  for  which  purpose  its  fresh  rhizome  is 
applied  as  a  cataplasm. 

t  That  this  custom  was  very  general  among  the  early  Christians,  may  be  inferred  from 
the  severe  laws  of  the  Church  against  such  heresy.  The  Council  of  Laodicea  {Canon  xxvi.) 
condemns  clergymen  who  thus  offended  to  be  cast  out  of  the  Church.  St.  Chrysostom 
also,  in  dissuading  Christians  from  running  to  the  Jews,  who  pretended  to  cure  diseases 
by  such  methods,  indignantly  exclaims,  "  Christians  are  to  obey  Christ,  and  not  to  fly  to 
his  enemies,  though  they  pretend  to  work  cures  by  enchantments,  amulets,  and  witchcraft." 
Jew  physicians  were  long  held  in  great  estimation,  in  consequence  of  their  general  com- 
munication with  all  parts  of  the  known  world,  and  especially  parts  of  it  which  were  un- 
known to  the  Christian  nations ;  hence  they  had  means  of  obtaining  drugs  from  the  East, 
and  the  knowledge  of  what  remedies  were  in  use  there.  There  is  a  remarkable  instance 
of  the  esteem  in  which  they  were  held  for  their  supposed  superiority  as  late  as  the  six- 
teenth century.  Francis  I.,  after  a  long  illness,  in  which  he  received  no  benefit  from  his 
own  physicians,  despatched  a  courier  into  Spain,  requesting  Charles  V.  to  send  him  the 
most  skilful  Jewish  practitioner  in  his  dominions.  The  emperor,  however,  sent  a  new 
Christian  physician,  with  whom  he  supposed  Francis  would  be  equally  satisfied ;  but  when 
this  person  arrived  in  France,  <he  king,  by  way  of  familiar  discourse,  sportively  asked  him, 
"  If  he  were  not  yet  tired  of  expecting  the  Messiah  ?"  Such  a  question  produced  from  the 
new  convert  a  declaration  that  he  was  a  Christian,  upon  which  the  king  immediately  dis- 
missed him,  and  sent  for  a  Jew  to  Constantinople. 

l  Let  the  tradition  respecting  the  discovery  of  the  virtues  of  Penivian  bark  serve  as  an 
illustration.  We  are  told  that  an  Indian,  being  ill  of  a  fever,  quenched  his  thirst  at  a  pod 
of  water  strongly  impregnated  with  the  bark  from  some  trees  that  had  accidentally  fallen 
into  it,  and  that  he  was  in  consequence  cured  of  his  malady. 

^  These  official  persons  were  ambitious  to  pass  as  the  legitimate  descendants  of  Escw- 
lapius,  and  therefore  assumed  the  title  of  Asclepiades.  The  writings  of  Pausanias,  Phi- 
lestratus,  and  Plutarch,  abound  with  an  account  of  the  artifices  of  these  early  physicians. 
Aristophanes  describes  in  a  truly  comic  manner  the  craft  and  pious  avarice  of  these  godly 
men,  and  mentions  the  dexterity  and  promptitude  with  which  they  collected  and  pat  into 
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to  the  actual  nature  of  these  remedies  it  is  useless  to  inquire  ;  the  lapse 
of  ages,  loss  of  records,  change  of  language,  and  ambiguity  of  descrip- 
tion have  rendered  every  learned  research  unsatisfactory  ;  indeed,  we 
are  in  doubt  as  to  many  of  the  remedies  which  even  Hippocrates  em- 
ployed. It  is,  however,  clearly  shown,  by  the  earliest  records,  that  the 
ancients  were  in  possession  of  many  powerful  remedies  ;  thus  Melara- 
pus  of  Argos,  the  most  ancient  Greek  physician  with  whom  we  are  ac- 
quainted, is  said  to  have  cured  one  of  the  Argonauts  of  sterility  by  ad- 
ministering the  rust  of  iron  in  wine  for  ten  days  ;  and  the  same  physician 
used  hellebore  as  a  purge  in  the  case  of  the  daughters  of  King  Prastus, 
who  were  afflicted  with  melancholy.  Venesection  was  also  a  remedy 
of  very  early  origin,  for  Podalirius,  on  his  return  from  the  Trojan  war, 
cured  the  daughter  of  Damethus,  who  had  fallen  from  a  height,  by  bleed- 
ing her  in  both  arms  ;  and  the  practice  of  incision  and  scarification  was 
employed  in  the  Grecian  camps  before  Troy.  Opium,  or  some  prepara- 
tion of  the  poppy,  was  certainly  known  in  the  earliest  ages  ;  and  it  has 
been  conjectured  that  it  was  opium  that  Helen  mixed  with  wine,  and 
gave  to  the  guests  of  Menelaus,  under  the  expressive  name  of  Nepenthe* 
to  drive  away  their  cares  ;  and  the  conjecture  certainly  receives  some 
support  from  the  fact  that  the  Nepenthe  of  Homer  was  obtained  from 
the  Egyptian  Thebes.f  Sir  Henry  Halford,  however,  has  observed 
that  Hyoscyamus  is  used  at  Constantinople,  and  throughout  the  Morea  at 
this  day,  under  the  name  of  Nebensck,  which  sounds  so  like  Nepenthe, 
that  we  are  led  to  suspect  that  hyoscyamus  had  been  known  from  early 
times  as  a  narcotic ;  and,  if  we  may  credit  the  opinion  of  Dr.  Darwin, 
the  Cumaean  Sibyl  never  sat  on  the  portending  tripod  without  first  swal- 
lowing a  few  drops  of  the  juice  of  the  cherry-laurel. % 

"  At  Phoebi  nondum  patiens,  immanis  in  antro 
Bacchatur  Vates,  magnum  si  pectore  possit 
Excussisse  deum  :  tanto  magis  ille  fatigat 
Os  rabidum,  fera  corda  domans,  fingitque  premendo." 

uEn.,  lib.  vi.,  76. 

There  is  reason  to  believe  that  the  pagan  priesthood  were  under  the 
influence  of  some  powerful  narcotic  during  the  display  of  their  oracular 
powers  ;  but  the  effects  produced  would  appear  to  resemble  rather  those 
of  opium,  or  perhaps  of  stramonium,  than  of  the  prussic  acid.  Monar- 
des  tells  us  that  the  priests  of  the  American  Indians,  whenever  they 
were  consulted  by  the  chief  persons,  or  caciques,  as  they  are  called,  took 
certain  leaves  of  the  tobacco,  and  cast  them  into  the  fire,  and  then  re- 
ceived the  smoke,  which  they  thus  produced,  in  their  mouths  ;  in  con- 
sequence of  which  they  fell  down  upon  the  ground,  and  that,  after  re- 
maining some  time  in  a  stupor,  they  recovered,  and  delivered  the  an- 
swers which  they  pretended  to  have  received  during  their  supposed 
intercourse  with  the  world  of  spirits. 

The  sedative  powers  of  the  lactuca  sativa,  or  lettuce,  were  known 

thMr  bags  the  oflFerings  on  the  altar-  The  patients  during  this  period  reposed  on  the  skins 
of  sacrificed  rams,  in  order  that  they  might  procure  celestial  visions.  As  soon  as  they  were 
believed  to  be  asleep,  a  priest,  cloaked  in  the  dress  of  Esculapius,  imitating  his  manners, 
and  accompanied  by  the  daughters  of  the  god,  that  is,  by  young  actresses  thoroughly  tu- 
tored in  their  parts,  entered,  and  solemnly  delivered  a  medical  opinion. 

*  Odyss.,  A.  t  Hence  the  tincture  of  opium  has  been  called  Thebaic  tincture. 

t  The  laurel  was  sacred  to  Apollo,  with  plantations  of  which  his  temples  were  sur- 
rounded. Lucan  informs  us  that  the  speedy  death  of  the  priestess  was  often  occasioned 
by  the  ceremony. — Pfiarsal.,  lib.  v. 
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also  in  the  earliest  times*  Among  the  fables  of  antiquity  we  read  that, 
after  the  death  of  Adonis,  Venus  threw  herself  on  a  bed  of  lettuces,  to 
lull  her  grief  and  repress  her  desires.  The  sea-onion,  or  squill,  was 
administered  in  cases  of  dropsy  by  the  Egyptians,  under  the  mystic  title 
of  the  Eye  of  Typhon  ;  and  the  application  of  spirit  to  wounds  was  prac- 
tised by  the  Greeks;  for  we  find  the  experienced  Nestor  applying  a 
cataplasm,  composed  of  cheese,  onion,  and  meal,  mixed  up  with  the  wine 
of  Pramnos,  to  the  wounds  of  Machaon.f 

In  tracing  the  history  of  the  Materia  Medica  from  its  earliest  periods, 
we  shall  find  that  its  progress  towards  its  present  advanced  state  has 
been  very  slow  and  unequal ;  very  unhke  the  steady  and  successive 
improvement  which  has  marked  other  branches  of  natural  knowledge  ; 
•we  shall  perceive,  even,  that  its  advancement  has  been  continually  ar- 
rested, and  often  entirely  subverted,  by  the  caprices,  prejudices,  super- 
stitions, and  knavery  of  mankind  ;  unlike,  too,  the  other  branches  of  sci- 
ence, it  is  incapable  of  successful  generalization  ;  in  the  history  of  rem- 
edied, when  are  we  able  to  produce  a  discovery  or  improvement  which 
has  been  the  result  of  that  happy  combination  of  observation,!  analogy, 
and  experiment,  which  has  so  eminently  rewarded  the  labours  of  mod- 
ern science  1  Thus,  observation  led  Newton  to  discover  that  the  re- 
fractive power  of  transparent  substances  was,  in  general,  in  the  ratio  of 
their  density,  but  that,  of  substances  of  equal  density,  those  which  pos- 
sessed the  refractive  power  in  a  higher  degree  were  inflammable.^ 
Analogy  induced  him  to  conclude  that,  on  this  account,  water  must 
contain  an  inflammable  principle  ;  and  experiment  enabled  Cavendish 
and  Watt  to  demonstrate  the  surprising  truth  of  Newton's  induction,  in 
their  immortal  discovery  of  the  chemical  decomposition  of  that  fluid. 

But  it  is  clear  that  such  principles  of  research  and  combination  of 
methods  can  rarely  be  applied  in  the  investigation  of  remedies  :11   for 

♦  Allusions  to  this  plant  frequently  occur  in  the  medical  wiitings  of  antiquity ;  we  are 
told  that  Galen,  in  the  decline  of  life,  suflFered  much  from  morbid  vigilance,  until  he  had 
recourse  to  eating  a  lettuce  every  evening,  which  cured  him. 

t  The  Materia  Medica  of  the  ancients  seems  to  have  been  quite  as  extensive  as  that 
of  the  modems.  In  the  works  of  Hippocrates,  there  are  enumerated  thirty-six  mineral, 
300  vegetable,  and  150  animal  substances ;  in  all  586 ;'  while  Dioscorides  describes  ninety- 
minerals,  700  plants,  and  168  animal  substances,  being  958  in  all.  Galen  describes  fewer 
articles  of  the  Materia  Medica  from  the  vegetable  kingdom  than  Dioscorides,  but  he  enu- 
merates more  animal  and  mineral  substances. — Am.  Ed. 

t  "  Observation,"  says  Professor  Leslie,  "  is  the  close  inspection  and  attentive  exam- 
ination of  those  phenomena  which  arise  in  the  course  of  nature ;  Experiment,  as  the 
term  imphes,  consists  in  a  kind  of  trial,  or  artificial  selection  and  combination  of  circum- 
stances for  the  purpose  of  searching  after  the  remote  results."  The  philosopher,  there- 
fore,  who  observes,  may  be  said  to  listen  to  nature,  while  be  who  experiments,  interrogates 
her.  Herschel,  however,  very  justly  states,  that,  by  thus  distinguishing  observation  from 
experiment,  it  is  by  no  means  intended  to  place  them  in  any  kind  of  contrast;  essentially 
they  are  much  alike,  and  differ  rather  in  degree  than  in  kind ;  so  that  he  thinks  it  might 
be  better  to  express  their  distinction  by  the  terms  passive  and  active  observation. 

§  The  refractive  power  of  an  inflammable  body  bears  also  a  proportion  to  its  perfection, 
whence  it  may  be  sometimes  used  as  a  test  of  its  purity.  Thus,  Dr.  WoUaston  found  that 
genuine  oil  of  cloves  had  a  refractive  power  of  1-535,  while  that  of  an  inferior  quality  did 
not  exceed  1-498. 

II  It  is  indeed  true  that  Sir  John  Herschel  has  lately  presented  us  with  the  history  of  a 
medical  discovery,  which  might  vie  with  the  most  triumphant  examples  of  Baconian  in- 
duction ;  but  Sir  John  is  sanguine,  I  will  not  say  credulous.  The  reader,  however,  shall 
receive  the  account  of  it  in  his  own  words  :  "  A  soap  manufacturer  remarks,  that  the  re- 
siduum of  his  ley,  when  exhausted  of  the  alkali  for  which  he  employs  it,  produces  a  cor- 
rosion of  his  copper  boiler,  for  which  he  cannot  account.  He  puts  it  into  the  bands  of  a 
scientific  chemist  for  analysis,  and  the  result  is  the  discovery  of  one  of  the  most  singular 
and  important  chemical  elements,  iodine.  The  properties  of  this  being  studied,  are  found 
to  concur;  most  appositely  in  illustration  and  support  of  a  variety  of  new,  curious,  and  in- 
structive views  then  gaining  ground  in  chemistry,  and  thus  exercise  a  marked  influenc-i 
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every  problem  which  involves  the  phenomena  of  life  is  unavoidably  em- 
barrassed by  circumstances,  so  complicated  in  their  nature,  and  fluctua- 
ting in  their  operation,  as  to  set  at  defiance  every  attempt  to  exclude 
their  presence,  to  neutralize  their  influence,  or  to  appreciate,  and  allow 
for,  the  extent  of  their  operation  ;  an  observation  or  experiment  upon 
the  effects  of  a  medicine  is  thus  liable  to  a  thousand  fallacies,  unless  it 
be  carefully  repeated  under  all  the  varying  circumstances  of  health  and 
disease,  in  different  climates,  and  on  different  constitutions.  We  all 
k«ow  how  very  differently  opium  or  mercury  will  act  upon  different  in- 
dividuals, or  even  upon  the  same  individual  at  different  times,  or  under 
different  circumstances ;  the  effect  of  a  stimulant  upon  the  living  body 
is  not  in  the  ratio  of  the  intensity  of  its  impulse,  but  in  proportion  to  the 
degree  of  vital  susceptibility  or  excitability  of  the  individual  to  whom 
it  is  applied.  This  is  illustrated  in  a  clear  and  familiar  manner  by  the 
very  different  sensations  of  heat  which  the  same  temperature  will  pro- 
duce under  different  circumstances.  In  the  road  over  the  Andes,  at  about 
half  way  between  the  foot  and  the  summit,  there  is  a  cottage,  in  which  the 
ascending  and  descending  travellers  meet:  the  former,  who  have  just 
quitted  the  sukry  valleys  at  the  base,  are  so  relaxed  that  the  sudden  dimi- 
nution of  temperature  produces  in  them  the  feeling  of  intense  cold  ;  while 
the  latter,  who  have  left  the  frozen  summits  of  the  mountain,  are  over- 
come by  the  distressing  sensation  of  extreme  heat.  But  we  need  not 
climb  the  Andes  for  illustration ;  if  we  plunge  one  hand  into  a  basin  of 
hot,  and  the  other  into  one  of  cold  water,  and  then  mix  the  contents  of 
each  vessel,  and  replace  both  hands  in  the  mixture,  we  shall  experi- 
ence the  sensation  of  heat  and  cold  from  one  and  the  same  medium  ; 
the  hand  that  had  been  previously  in  the  hot  will  feel  cold,  while  that 
which  had  been  immersed  in  the  cold  water  will  experience  a  sensation 
<^  heat.  Upon  the  same  principle,  ardent  spirits  will  produce  very  op- 
posite effects  upon  different  constitutions  and  temperaments,  and  in  dif- 
ferent conditions  of  the  body.  In  a  state  of  health  they  will  always  in- 
crease the  strength  and  frequency  of  the  natural  pulse,  whereas  in  dis- 
ease, by  giving  power,  they  may  reduce  its  frequency.  Aliment,  also, 
which,  under  ordinary  circumstances,  would  occasion  but  little  effect, 
may,  in  certain  conditions  of  the  system,  act  as  powerful  stimulants ;  a 
fact  well  exemplified  by  the  history  of  persons  who  have  been  enclosed 
in  a  coal-mine  for  several  days  without  food,  from  the  accidental  falling 
in  of  the  surrounding  strata,  when  they  have  been  as  much  excited  by  a 
basin  of  broth  as  a  person,  under  common  circumstances,  would  have 
been  by  one  or  more  bottles  of  wine.*     Many  instances  will  suggest 

over  the  whole  body  of  that  science.  Curiosity  is  excited ;  the  origin  of  the  new  sub- 
stance is  traced  to  the  sea-plant  from  whose  ashes  the  principal  ingredient  of  soap  is  obtained, 
and  ultimately  to  the  sea-water  itself  It  is  thence  hunted  through  nature,  discovered  in 
salt  mines  and  springs,  and  pursued  into  all  bodies  which  have  a  marine  origin  ;  among  the 
rest,  into  sponge.  A  medical  practitioner  (Dr.  Coindel,  of  Geneva)  then  calls  to  mind  a 
reputed  remedy  for  the  cure  of  one  of  the  most  grievous  and  unsightly  disorders  to  which 
the  human  species  is  subject — the  goitre— which  infests  the  inhabitants  of  mountainous 
districts  to  an  extent  that  in  this  favoured  land  we  have,  happily,  no  experience  of,  and 
which  was  said  to  have  been^originally  cured  by  the  ashes  of  burned  sponge.  Led  by  this 
indicdtion,  he  tries  the  effect  of  iodine  on  that  complaint,  and  the  result  establishes  the  ex- 
traordinary fact,  that  this  singular  substance,  taken  as  a  medicine,  acts  with  the  utmost 
promptitude  and  energy  on  goitre,  dissipating  the  largest  and  most  inveterate  in  a  short 
time,  and  acting  (of  course,  like  all  medicines,  even  the  most  approved,  with  occasional 
failures)  as  a  specific  or  natural  antagonist  against  that  odious  deformity." 

*  Elizabeth  Woodcock,  who  was  buried  in  the  snow  for  the  space  of  eight  days  in  the 
nfiighbourhood  of  Cambridge,  and  whom  I  frequently  visited,  died  in  consequence  of  the 
stimulants  which  she  could  not  resist,  and  which  in  her  peculiar  state  of  excitement  she 
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themselves  to  the  practitioner  in  farther  illustration  of  these  views,  and 
I  shall  have  occasion,  in  a  future  part  of  the  work,  to  recur  to  the  sub 
ject,  in  order  to  show  its  immense  importance  in  guiding  and  modifying 
our  practice. 

To  such  causes  we  may  principally  attribute  the  barren  labours  of 
the  ancient  empirics,  who  saw  without  discerning,  administered  with- 
out discriminating,  and  concluded  without  reasoning ;  nor  should  we  be 
surprised  at  the  very  imperfect  state  of  the  materia  raedica,  as  far  as  it 
depends  upon  what  is  commonly  called  experience,  complicated  as  it  is 
by  its  numberless  relations  with  physiology,  pathology,  and  chemistry, 
and  obnoxious  as  it  must  ever  be  to  all  the  prejudices  of  opinion,  and  to 
the  illusions  even  of  sense.  John  Ray  attempted  to  enumerate  the  vir-  • 
tues  of  plants  from  experience,  and  the  system  serves  only  to  commemo- 
rate his  failure.*  Vogel  likewise  professed  to  assign  to  substances 
those  powers  which  had  been  learned  from  repeated  observation,  or,  in 
other  words,  from  accumulated  experience ;  and  he  speaks  of  roasted 
toad]  as  a  specific  for  the  pains  of  gout,  and  asserts  that  a  person  may 
secure  himself  for  the  whole  year  from  angina  by  eating  a  roasted  swal- 
low !  Such  must  ever  be  the  case,  when  medicines  derive  their  origin 
from  false  experience,  and  their  reputation  from  blind  credulity. 

Analogy  has  imdoubtedly  been  a  powerful  instrument  in  the  im- 
provement, extension,  and  correction  of  the  materia  medica,  but  it  has 
been  chiefly  confined  to  modern  times  ;  for,  in  the  earlier  ages,  chemis- 
try had  not  so  far  unfolded  the  composition  of  bodies  as  to  furnish  any 
just  idea  of  their  relation  to  each  other  ;  nor  had  the  science  of  botany 
taught  us  the  value  and  importance  of  those  natural  aflSnities  which  ex- 
ist in  the  vegetable  kingdonj ;  but  these,  again,  are  subjects  to  which  I 
shall  have  occasion  hereafter  to  recur.  Nor  has  experiment  been  ex- 
empt from  fallacy.  If  an  experiment  be  regarded  as  a  question  ad- 
dressed to  Nature,  it  is  evident,  in  order  to  avoid  fallacy,  that  it  is  not 
only  necessay  it  should  be  fairly  and  correctly  stated,  but  that  the  re- 
sponse should  be  fully  and  correctly  comprehended,  or,  like  the  oracles 
of  old,  it  will  only  serve  to  puzzle  and  mislead  us.  As  in  the  ordinary 
affairs  of  life  nothing  is  more  difficult  than  so  to  frame  a  searching  ques- 
tion as  to  elicit  an  unembarrassed  truth,  so  in  philosophy,  to  contrive  an, 
experiment  that  shall  give  an  imequivocal  result,  presupposes  such  an 
acquaintance  with  every  probable  interference  as  can  only  be  possible 
in  an  advanced  state  of  knowledge. 

In  addition  to  the  obstacles  already  enumerated,  the  progress  of  our 
knowledge  with  respect  to  the  virtues  of  medicines  has  met  with  others 
of  a  moral  character,  which  have  deprived  us  in  a  great  degree  of  an  ob- 
vious method  of  research,  and  rendered  our  dependance  upon  testimony 
uncertain,  and  often  entirely  fallacious.  The  human  understanding,  as 
Lord  Bacon  justly  remarks,  is  not  a  mere  faculty  of  apprehension,  but  is 

was  unable  to  bear.  In  the  first  volume  of  the  Memoirs  of  the  Philosophical  Society  of 
Manchester,  a  case  of  a  miner  is  recorded,  who,  after  remaining  for  eight  days  without 
food,  was  killed  by  being  placed  in  a  warm  bed,  and  fed  with  chicken-broth. 

*  It  may  be  doubted  whether  it  were  superstition,  or  some  fanciful  speculation,  which 
led  Dioscorides  to  arrange  the  articles  of  the  Materia  Medica,  in  his  celebrated  work, 
"  IIcpi  YXijj  tatpuc^s,"  according  to  the  similarity  of  sound  in  the  names  of  the  articles  de- 
scribed. Thus  medium  was  placed  with  epimedium  ;  althwa  cannabina,  with  cannabis ;  hip- 
pophessium,  with  hippopha,  and  so  on,  the  separation  of  aromatic  and  gum-bearing  trees, 
esculents  and  corn-plants,  hardly  forming  an  exception  to  this  statement.— -Am.  Ed. 

t  For  this  purpose  it  appears  that  the  toad  was  baked  alive.  The  following  is  the  re- 
ceipt in  Colborne's  Dispensatory :  "  Bufo  prmparatus.  Put  the  toads  alive  in  an  earthen 
pot,  asid  dry  them  in  an  oven  moderately  heated,  until  they  become  fit  to  be  powdered.'* 
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affected  more  or  less  by  the  will  and  the  passions  ;  what  man  wishes  to 
be  true,  that  he  too  easily  believes  to  be  so,  and  I  humbly  conceive  that, 
of  all  the  sciences,  Physic  has  the  least  pretensions  to  proclaim  itself 
independent  of  such  an  influence. 

Let  us,  then,  proceed  to  investigate  the  revolutions  and  vicissitudes 
which  remedies  have  undergone  in  medical  as  well  as  popular  opinion, 
from  the  ignorance  of  some  ages,  the  learning  of  others,  from  the  super- 
stitions of  the  weak,  and  the  designs  of  the  crafty ;  classing  them  under 
the  prominent  causes  which  have  produced  them,  viz.,  Superstition ; 
Credulity  ;  Skepticism  ;  False  Theory  ;  Devotion  to  Authority  and  Es- 
tablished Routine ;  the  assigning  to  Art  that  which  was  the  effect  of 
unassisted  Nature  ;  the  assigning  to  peculiar  Substances  properties  de- 
duced from  Experiments  made  on  inferior  Animals ;  Ambiguity  of 
Nomenclature  ;  the  Progress  of  Botanical  Science  ;  the  application  and 
misapplication  of  Chemical  Philosophy ;  the  Influence  of  Climate  and 
Season  on  Diseases,  as  well  as  on  the  Properties  of  their  Remedies ; 
the  unseasonable  collection  of  Medicines  of  Vegetable  Origin  ;  the  ig- 
norant preparation  or  fraudulent  adulteration  of  Medicines  ;  and  the  ob- 
scurity which  has  attended  the  operation  of  Compound  Remedies. 


SUPERSTITION. 

A  BELIEF  in  the  interposition  of  supernatural  powers  in  the  pre- 
vention and  cure  of  disease  has  prevailed  in  every  age  and  coun- 
try, in  an  inverse  ratio  with  its  state  of  civilization,  or  in  exact 
proportion  to  its  want  of  knowledge.  "  In  the  opinion  of  the  ig- 
norant multitude,"  says  Lord  Bacon,  "  witches  and  impostors  have 
always  held  a  competition  with  physicians."  Galen  also  com- 
plains of  this  circumstance,  and  observes  that  his  patients  were 
more  obedient  to  the  oracle  in  the  Temple  of  Esculapius,  or  to 
their  own  dreams,  than  they  were  to  his  prescriptions.  The  same 
popular  imbecility  is  evidently  allegorized  in  the  mythology  of 
the  ancient  poets,  when  they  made  both  Esculapius  and  Circe  the 
children  of  Apollo.  In  truth,  there  is  an  unaccountable  propensity 
in  the  human  mind,  unless  subjected  to  a  very  long  course  of  dis- 
cipline, to  indulge  in  the  belief  of  what  is  improbable  and  super- 
natural; and  this  is  perhaps  more  conspicuous  with  respect  to 
physic  than  to  any  other  affair  of  common  life,  both  because  the 
nature  of  diseases  and  the  art  of  curing  them  are  more  obscure, 
and  because  disease  necessarily  awakens  fear,  and  fear  and  igno- 
rance are  the  natural  parents  of  superstition.  Every  disease,  there- 
fore, the  origin  and  cause  of  which  did  not  immediately  strike  the 
senses,  has  in  all  ages  been  attributed  by  the  ignorant  to  the  wrath 
of  Heaven,  to  the  resentment  of  some  invisible  demon,  or  to  some 
malignant  aspect  of  the  stars  ;*  and  hence  the  introduction  of  a 

*  The  plague  of  London  was  supposed  to  have  arisen  from  such  a  cause,  as  we  leam 
from  the  writers  of  that  period.  I  shall  quote  a  passage  from  a  pamphlet  by  W.  Kemp, 
M.A  ,  dedicated  to  Charles  the  Second.  "  One  cause  of  breeding  the  pestilence  is  that 
corruption  of  the  air  which  is  occasioned  by  the  influence  of  the  stars,  by  the  aspects,  con- 
junctions, and  oppositions  of  the  planets,  by  the  eclipses  of  the  sun  and  moon,  and  by  the 
consequences  of  comets."    "  Astra  regunt  homines,  sed  regit  astra  Deus."    Hippocrates  ad- 
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rabble  of  superstitious  remedies,  not  a  few  of  which  were  rather 
considered  as  expiations  at  the  shrines  of  offended  spirits,  than  as 
natural  agents  possessing  medicinal  powers.  The  introduction  of 
precious  stones  into  the  Materia  Medica  arose  from  an  Arabian 
superstition  of  this  kind ;  indeed,  De  Boot,  who  has  written  exten- 
sively upon  this  subject,  does  not  pretend  to  account  for  the  vir- 
tues of  gems  upon  any  philosophical  principle,  but  from  their  be- 
ing the  residence  of  spirits ;  and  he  adds,  that  such  substances, 
from  their  beauty,  splendour,  and  value,  are  well  adapted  as  recep- 
tacles for  good  spirits.* 

Every  substance  whose  origin  is  involved  in  mysteryf  has  at 
different  times  been  eagerly  applied  to  the  purposes  of  medicine. 
Some  years  since,  one  of  those  showers,  which  are  now  known  to 
consist  of  the  excrements  of  insects,  fell  in  the  north  of  Italy ;  the 
inhabitants  regarded  the  substance  as  manna,  or  some  supernatural 
panacea,  and  they  swallowed  it  with  such  avidity,  that  it  was  only 
by  extreme  address  a  small  quantity  could  be  obtained  for  a  chem- 
ical examination. 

A  propensity  to  attribute  every  ordinary  and  natural  effect  to 
some  extraordinary  and  unnatural  cause,  is  one  of  the  striking 
characteristics  of  medical  superstition  ;  it  seeks  also  explanations 
from  the  most  preposterous  agents,  when  obvious  and  natural  ones 
are  in  readiness  to  solve  the  problem.  Soranus,  for  instance,  who 
was  contemporary  with  Galen,  and  wrote  the  life  of  Hippocrates, 
tells  us  that  honey  proved  an  easy  remedy  for  the  aphthae  of  chil- 
dren ;  but  instead  of  at  once  referring  the  fact  to  the  medical  qual- 
ities of  honey,  he  very  gravely  explains  it,'  from  its  having  been 
taken  from  bees  that  hived  near  the  tomb  of  Hippocrates  !  And 
even  those  salutary  virtues  which  many  herbs  possess  were,  in 
those  times  of  superstitious  delusion,  attributed  rather  to  the  planet 
under  whose  ascendency  they  were  collected  or  prepared,  than  to 
any  natural  and  intrinsic  properties  in  the  plants  themselves  ;  in- 
deed, such  was  the  supposed  importance  of  planetary  influence,! 

vises  his  son  Thessalus  to  study  numbers  and  geometry  (Epist.  ad  Thessalum),  because, 
says  he,  the  rising  and  setting  of  the  stars  have  a  great  effect  upon  distempers.  Citois* 
the  historian  of  the  celebrated  Colic  of  Poitou  (CoUca  Pictonum),  which  raged  with  such 
epidemic  fury  in  that  province  during  the  sixteenth  century,  drops  a  hint,  apparently  with 
a  view  to  account  for  the  origin  of  the  disease,  viz.,  that,  to  the  great  astonishment  of  as- 
trologers, "  a  new  star  had,  in  the  same  year,  made  its  appearance  in  the  constellation  of 
Cassiopeia."  (Diatriba  de  novo  et  populari,  apud  Pictones,  dolore  colico  bilioso.)  This 
temporary  star,  observed  by  Cornelius  Gemma,  was  said  to  have  been  so  bright  as  to  have 
been  seen  at  noonday. 

*  The  precious  stones  were  at  first  only  used  as  amulets,  or  external  charms ;  but,  like 
many  other  articles  of  the  Materia  Medica,  they  passed,  by  a  mistake  in  the  mode  of  their 
application,  from  the  outside  to  the  inside  of  the  body,  and  they  were  accordingly  pow- 
dered and  administered  as  specifics.  An  analogous  case  of  the  perverted  administration 
of  a  popular  remedy  is  afforded  in  the  history  of  the  tench,  which  Sennertus  describes  as 
a  remedy  capable  of  curing  the  jaundice,  which  he  allows  is  effected  "  by  secret  attraction, 
and  the  power  of  amulets."  In  the  course  of  time  it  became  a  reputed  food  in  the  cure 
of  that  disease,  and  tench  broth  was  prescribed  upon  all  such  occasions.  Old  Isaac  Wal- 
ton has  some  curious  observations  upon  the  remedial  power  of  the  tench. 

+  Mystery  is  the  very  soul  of  empiricism ;  withdraw  the  veil,  and  the  confidence  of  the 
patient  instantly  languishes.  Thus  Pliny  :  "  Minus  credunt  qum  ad  salutem  pertinent,  si  in- 
telligunt."  Of  this  truth,  the  history  of  Mrs.  Stephens's  remedy  for  stone  affords  a  good  ex- 
ample ;  while  kept  secret,  everybody  believed  it  infallible,  but  no  sooner  was  its  composi- 
tion divulged,  than  it  fell  into  neglect  and  disuse ;  and  who  can  doubt  that  the  fame  of  the 
homoeopathic  doctrine  has  not  arisen  from  its  being  perfectly  unintelligible  ? 

t  Paracelsus  exclaims,  "  Stellas  terrenas  esse  Plantas,  quae  caelestes  plantas,  i.  e.,  Stel- 
las, respiciant,  ita  ut  quasvis  planta  suam  habeat  stellam  specificam." 
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that  it  was  usual  to  prefer  to  receipts  a  symbol  of  the  planet  under 
whose  reign  the  ingredients  were  to  be  collected ;  and  it  is,  per- 
haps, not  generally  known,  that  the  character  which 
we  at  this  day  place  at  the  head  of  our  prescrip- 
tions, and  which  is  understood  to  mean  nothing 
more  than  Recipe,  is,  in  fact,  a  relict  of  the  astro- 
logical symbol  of  Jupiter,  as  may  be  seen  in  many 
of  the  older  works  on  pharmacy ;  although  it  is  at 
present  so  disguised  by  the  addition  of  the  down 
stroke,  which  converts  it  into  the  letter  R,  that, 
were  it  not  for  its  cloven  foot,  we  might  be  led  to 
question  its  superstitious  origin.* 

A  knowledge  of  this  ancient  and  popular  belief  in  sidereal  influ- 
ence will  enable  us  to  explain  many  superstitions  in  physic.  The 
custom,  for  instance,  of  administering  carthartic  medicines  at  stated 
periods  and  seasons,  originated  in  an  impression  of  their  being 
more  active  and  necessary  at  particular  stages  of  the  moon,  or  at 
certain  conjunctions  of  the  planets.  A  remnant  of  this  supersti- 
tion still  exists  to  a  considerable  extent  in  Germany  ;  and  the  prac- 
tice of  bleeding  at  '■'■spring  and  fall"  so  long  observed  in  this  coun- 
try, owed  its  existence  to  a  similar  belief.  Our  Saxon  ancestors 
relied  much  upon  bleeding,  but  its  success  was  supposed  to  depend 
very  greatly  upon  the  selection  of  the  day,  whether  good  or  evil, 
upon  which  it  was  performed  ;  and  the  Anglo-Saxon  manuscripts 
contain  lists  of  the  attributes  of  each  day  of  the  lunar  month,  as 
they  were  supposed  to  be  good  or  evil,  for  the  administration  of 
remedies.  It  was  in  consequence  of  the  same  superstition  that  the 
metals  were  first  distinguished  by  the  names  and  signs  of  the  plan- 
ets ;  and  as  the  latter  were  supposed  to  hold  dominion  over  time, 
so  were  astrologers  led  to  believe  that  some,  more  than  others,  had 
an  influence  on  certain  days  of  the  week  ;  and,  moreover,  that  they 
could  impart  to  the  corresponding  metals  considerable  efficacy  upon 
the  particular  days  which  were  devoted  to  them.  From  this  same 
belief  some  bodies  were  only  prepared  on  certain  days  in  the  year  j 
the  celebrated  earth  of  Lemnos  was,  as  Galen  describes,  periodical- 
ly dug  with  great  ceremony,  and  it  continued  for  many  ages  to  be 
highly  esteemed  for  its  virtues ;  even  at  this  day,  the  pit  in  which 

The  Druids  of  Gaul  and  Britain,  who  were  both  priests  and  physicians,  gathered  and 
cut  the  mistletoe  with  a  golden  knife,  only  when  the  moon  was  six  days  old ;  and  being  af- 
terward consecrated  by  ceirtain  forms,  it  was  considered  as  an  antidote  to  poisons,  and  a  pre- 
ventive of  sterility. — Plinii,  lib.  xvi.,  c.  xliv. 

The  vervain  (Verbena  Officinalis),  after  libations  of  honey,  was  to  be  gathered  at  the  ri- 
sing of  the  dog-star,  when  neither  sun  nor  moon  shone,  with  the  left  hand  only ;  when 
thus  prepared,  it  was  said  to  vanquish  fevers  and  other  distempers,  was  an  antidote  to  the 
bite  of  serpents,  and  a  charm  to  conciliate  friendship. — Plin.,  lib.  x.xv.,  c.  ix.  I  shall,  how- 
ever, hereafter  show  that  the  medicinal  reputation  of  this  herb  derived  its  origin  from  a 
source  more  ancient  even  than  that  of  Druidism.  Magnenus  (Exercitat.  de  Tabaco)  has 
given  us  the  following  precept :  "  Tabacum  seratur  luna  crescente,  colligatur  autem  decres- 
cente  luna."  From  Shakspeare  we  receive  illustrations  on  every  subject.  See  Friar  Law- 
rence's speech  in  Romeo  and  Juliet,  act  ii.,  sc.  iii. 

*  Mesue  commenced  all  his  prescriptions  with  the  words,  "  In  nomine  Dei." 

In  later  times  the  heathen  symbols  were  dropped,  and  others  were  substituted  to  propi- 
tiate the  favour  and  assistance  of  Heaven.  For  this  purpose,  the  alchemists  stamped  the 
figure  of  the  cross  upon  the  vessel  in  which  they  were  to  obtain  their  long-sought  prize ;  a 
superstition  from  which  the  term  Crucible  derived  its  origin ;  although  /  am  well  aware 
that  another  derivation  has  been  suggested,  from  crucin,  since,  in  the  language'  of  the  al- 
chemists, the  crucible  was  the  vessel  in  which  the  metals  were  tortured  to  force  them  to 
•ssume  the  form  of  gold. 
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the  clay  is  found  is  annually  opened  with  solemn  rites  by  the 
priests  on  the  sixth  day  of  August,  six  hours  after  sunrise,  when  a 
quantity  is  taken  out,  washed,  dried,  and  then  stamped  with  the 
Grand  Seignor's  seal,  and  sent  to  Constantinople.  It  was  formerly 
death  to  open  the  pit,  or  to  seal  the  earth,  on  any  other  day  in  the 
year. 

In  the  botanical  history  of  the  Middle  Ages,  as  more  especially 
developed  in  Macer's  Herbal,  there  was  not  a  plant  of  medicinal 
use  that  was  not  placed  under  the  dominion  of  some  planet,  and 
must  neither  be  gathered  nor  applied,  but  with  observances  that 
savoured  of  the  most  absurd  superstition,  and  which  we  find  were 
preserved,  as  late  as  the  seventeenth  century,  by  the  astrological 
herbalists,  Turner,  Culpepper,  and  Lovel. 

It  is  not  the  least  extraordinary  feature  in  the  history  of  medical 
superstition,  that  it  should  have  so  frequently  involved  in  its  tram- 
mels persons  who,  on  every  other  occasion,  would  have  resented 
with  indignation  any  attempt  to  talk  them  out  of  their  reason,  and 
still  more  so  to  persuade  them  out  of  their  senses  5  and  yet  we 
have  continual  proofs  of  its  extensive  influence  over  the  most  pow- 
erful and  cultivated  minds.  In  ancient  times  we  might  adduce  the 
wise  Cicero,  and  the  no  less  philosophic  Aureliusj  while,  in  mod- 
ern days,  we  find  that  Lord  Bacon,*  with  all  his  philosophy,  be- 
trayed a  disposition  to  believe  in  charms  and  amulets. 

It  merits  notice,  that  the  medicinal  celebrity  of  a  substance  has 
not  unfrequently  outlived  the  tradition  of  its  superstitious  origin,  in 
the  same  manner  that  many  of  our  popular  customs  and  rites  have 
continued,  through  a  series  of  years,  to  exact  a  respectful  observ- 
ance, although  the  circumstances  that  gave  rise  to  them  have  been 
lost  in  the  gloom  of  unrecorded  ages.  They  are,  as  it  were,  the 
orphans  of  history,  and  would  appear  to  rivet  a  regard  from  the 
very  obscurity  of  their  origin.  Does  not  the  fond  parent  still  sus- 
pend the  coral  toy  around  the  neck  of  her  infant,  without  being  in 
the  least  aware  of  the  superstitious  belieff  from  which  the  custom 
originated  1  while  the  chorus  of  Derry  down  is  re-echoed  by  those 
who  never  heard  of  the  Druids,  much  less  of  the  choral  hymns  with 
which  their  groves  resounded  at  the  time  of  their  gathering  the 

*  Lord  Bacon  believed  in  the  existence  of  a  panacea  that  would  prolong  life  beyond  its 
natural  term.  He  considered  that  one  principal  cause  of  death  was  the  action  of  the  ex- 
ternal air  in  drying  and  exhausting  the  body,  which  he  thought  might  be  prevented  by  ni- 
tre ;  but,  although  this  great  man  took  three  grains  of  his  favourite  salt  every  morning  for 
the  last  thirty  years  of  his  life,  he  died  at  the  age  of  sixty-six. 

t  The  soothsayers  attributed  many  mystic  properties  to  the  coral,  and  it  was  believed  to 
be  capable  of  giving  protection  against  the  influence  of  "  evil  eyes ;"  it  was  even  supposed 
that  coral  would  drive  away  devils  and  evil  spirits,  overcome  sorrow,  and  drive  away  troub- 
lesome dreams :  hence  arose  the  custom  of  wearing  amulets  composed  of  it  around  the 
neck,  and  of  making  crowns  of  it.  Pliny  and  Dioscorides  are  very  loud  in  their  praises  of 
the  medicinal  properties  of  this  substance,  and  Paracelsus  says  that  it  should  be  worn 
around  the  necks  of  infanta  as  an  admirable  preservative  against  fits,  sorcery,  charms,  and 
even  against  poison.  The  bells  which  are  commonly  suspended  to  it  were  originally  in- 
tended to  frighten  away  evil  spirits,  and  not  to  amuse  the  child  by  their  jingling  sounds. 
It  is  a  curious  circumstance,  that  the  same  superstitious  belief  should  exist  among  the  ne- 
groes of  the  West  Indies,  who  affirm  that  the  colour  of  the  coral  is  always  affected  by  the 
etate  of  health  of  the  wearer,  it  becoming  paler  in  disease.  In  Sicily  it  is  also  commonly- 
worn  as  an  amulet,  by  persons  of  all  ranks,  as  a  security  against  an  evil  eye ;  a  small  twist- 
ed piece,  somewhat  resembling  a  horn,  is  worn  at  the  watch-chain,  under  the  name  of 
*'£uon  Fortuna,"  and  is  occasionally  pointed  at  those  who  are  supposed  to  entertain  evil 
intentions.  His  late  Sicilian  majesty  was  celebrated  for  his  faith  in,  and  frequent  use  of, 
the  "  Buon  Fortuna." 
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mistletoe.  And  how  many  a  naedical  practitioner  has  administered 
that  sacred  plant  (Viscus  Quercinus)  for  the  cure  of  his  epileptic 
patient,  without  the  least  suspicion  that  it  was  indebted  for  its  rep- 
utation to  the  same  mysterious  source  of  superstition  and  impos- 
ture %  Nor  is  this  the  only  faint  vestige  of  Druidism  which  can  be 
adduced,  Mr.  Lightfoot  states,  with  much  plausibility,  that  in  the 
Highlands  of  Scotland  evidence  still  exists  in  proof  of  the  high  es- 
teem in  which  these  ancient  magi  held  the  quicken-tree,  or  mount- 
ain-ash [Sorbus  Aucuparia) ;  for  it  is  more  frequently  than  any  oth- 
er tree  found  planted  in  the  neighbourhood  of  Druidical  circles  of 
stones  J  and  it  is  a  curious  fact  that  it  should  still  be  believed  that  a 
small  part  of  this  tree  carried  about  a  person  is  a  charm  against  all 
bodily  evils.  The  dairy-maid  drives  the  cattle  with  a  switch  of  the 
roaw-tree,  for  so  it  is  called  in  the  Highlands ;  and  in  one  part  of 
Scotland  the  sheep  and  lambs  are,  on  the  first  of  May,  even  made 
to  pass  through  a  hoop  of  roaii  wood. 

It  is,  however,  necessary  to  state  that  many  of  the  practices 
which  superstition  has  at  different  times  suggested,  although  in 
themselves  extremely  absurd,  have  by  accident  possessed  natural 
powers  of  considerable  efficacy,  or  have  led  to  results  and  discov- 
eries of  great  practical  importance.  The  most  remarkable  instance 
of  this  kind  upon  record  is  that  of  the  sympathetic  powder*  of  Sir 
Kenelm  Digby,  knight  of  Montpelier.  Whenever  any  wound  had 
been  inflicted,  this  powder  was  applied  to  the  weapon  that  had  in- 
flicted it,  which  was,  moreover,  covered  with  ointment,  and  dress- 
ed two  or  three  times  a  day.f  The  wound  itself,  in  the  mean  time, 
was  directed  to  be  brought  together,  and  carefully  bound  up  with 
clean  linen  rags,  but,  above  all,  to  be  let  alone  for  seven  days ; 
at  the  end  of  which  period  the  bandages  were  removed,  when  the 
wound  was  generally  found  perfectly  united.     The  triumph  of  the 

*  See  Sir  Kenelm  Digby's  Discourse  upon  the  Cure  by  Sympathy,  pronounced  at  Mont- 
peher  before  an  assembly  of  nobles  and  learned  men,  translated  into  English  by  R.  White, 
gentleman,  and  published  in  1658.  King  James  I.  obtained  from  Sir  Kenelm  the  discovery 
of  this  great  secret,  which  he  pretended  had  been  taught  him  by  a  Carmelite  friar,  who  had 
learned  it  in  Persia.  The  powder,  as  we  leam  from  contemporary  physicians,  was  "  cal- 
cined green  vitriol." 

t  This  superstitious  practice  is  repeatedly  alluded  to  by  the  poets.  Thus  Dryden  has 
introduced  it  in  his  Enchanted  Island,  act  v.,  scene  2. 

"  Ariel.  Anoint  the  sword  which  pierced  him 
With  this  weapon  salve,  and  wrap  it  close  from  air 
Till  I  have  time  to  visit  it  again." 
Again,  in  scene  iv.,  Miranda  enters  with  HippoUto's  sword  wrapped  up. 

"  Hip.  Oh,  my  wounds  pain  me.  [SAe  unwraps  the  sword. 

Mir.  1  am  come  to  cure  you. 
Hip.  Alas  !  I  feel  the  cold  air  come  to  me ; 
My  wound  shoots  worse  than  ever. 
Mir.  Does  it  still  grieve  you  ?  [She  wipes  and  anoints  the  sword. 

Hip.  Now,  methinks,  there's  something  laid  upon  it. 
Mir.  Do  you  find  no  ease  ? 
Hip.  Yes,  yes — upon  the  sudden  all  this  pain 
Is  leaving  me — sweet  heaven  !  how  am  I  eased?" 
Then,  again,  Sir  Walter  Scott,  in  The  Lay  of  the  Last  Minstrel. 
"  But  she  has  ta'en  the  broken  lance. 
And  wash'd  it  from  the  clotted  gore. 
And  salved  the  splinter  o'er  and  o'er. 
WilUam  of  Deloraine,  in  trance, 
Whene'er  she  tum'd  it  round  and  round. 
Twisted,  as  if  she  gall'd  his  wound ; 
Then  to  her  maidens  she  did  say, 
That  he  should  be  whole  man  and  sound."— Canto  iii.,  st.  xxii. 
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cure  was  decreed  to  the  mysterious  agency  of  the  sympathetic  pow- 
der which  had  been  so  cunningly  applied  to  the  weapon,  whereas 
it  is  hardly  necessary  to  observe,  that  the  promptness  of  the  cure 
depended  upon  the  total  exclusion  of  air  from  the  wound,  and  upon 
the  sanative  operations  of  Nature,  not  having  received  any  disturb- 
ance from  the  officious  interference  of  art.  The  result,  beyond  all 
doubt,  furnished  the  first  hint  which  led  surgeons  to  the  improved 
practice  of  healing  wounds  by  what  is  technically  called  the  '■^ first 
intention.'''' 

The  rust  of  the  spear  of  Telephus,  mentioned  in  Homer  as  a  cure 
for  the  wounds  which  that  weapon  inflicted,  was  probably  verdegris^ 
and  led  to  the  discovery  of  its  use  as  a  surgical  application. 

Soon  after  the  introduction  of  gunpowder,  cold  water  was  very 
generally  employed  throughout  Italy  as  a  dressing  to  gunshot 
wounds  J  not,  however,  from  any  theory  connected  with  the  influ- 
ence of  diminished  temperature  or  moisture,  but  from  a  supposed 
supernatural  agency  imparted  to  it  by  certain  mysterious  and  magi- 
cal ceremonies,  which  were  daily  performed  immediately  previous 
to  its  application.  The  continuance  of  the  practice,  however,  threw 
some  light  upon  the  surgical  treatment  of  these  wounds,  and  led  to 
a  more  rational  management  of  them.  In  like  manner,  who  can 
doubt  that  a  drink,  in  which  a  ring  taken  from  the  finger  of  St.  Ee- 
migius  had  been  immersed,  proved  a  very  useful  febrifuge  diluent  1 

The  inoculation  of  the  smallpox  in  India,  Turkey,  and  Wales, 
observes  Sir  Gilbert  Blane,  was  practised  on  a  superstitious  princi- 
ple long  before  it  was  introduced  as  a  rational  practice  into  this 
country.  The  superstition  consisted  in  buying  it ;  for  the  efficacy 
of  the  operation,  in  giving  safety,  was  supposed  to  depend  upon  a 
piece  of  money  being  left  by  the  person  who  took  it  for  insertion. 
I  well  remember,  during  the  year  I  was  a  member  of  the  National 
Vaccine  Board,  that  we  received  from  Mr.  Dubois,  a  missionary  in 
India,  a  very  interesting  account  of  the  services  derived  from  su- 
perstitious influence  in  propagating  the  practice  of  vaccination 
through  that  uncivilized  part  of  the  globe.  It  appeared  from  this 
document  that  the  greatest  obstacle  which  it  encountered  was  a, 
belief  that  the  natural  smallpox  was  a  dispensation  of  a  mischiev- 
ous deity  among  them,  whom  they  called  Mah-ry  Umma  ;  or,  rath- 
er, that  this  disease  was  an  incarnation  of  the  dire  goddess  herself 
into  the  person  who  was  infected  with  it.  The  fear  of  irritating 
her,  and  of  exposing  themselves  to  her  resentment,  necessarily 
rendered  the  natives  of  the  East  decidedly  averse  to  vaccination, 
until  a  superstitious  impression,  equally  powerful  with  respect  to 
the  new  practice,  was  happily  effected ;  this  was  no  other  than  a 
belief  that  the  goddess  Mah-ky  Umma  had  spontaneously  chosen 
this  new  and  milder  mode  of  manifesting  herself  to  her  votaries, 
and  that  she  might  therefore  be  worshipped  with  equal  respect  un- 
der this  new  shape. 

Hydromancy  is  another  superstition  which  has  incidentally  led  to 
the  discovery  of  the  medicinal  virtues  of  many  mineral  waters.  A 
belief  in  the  divining  nature  of  certain  springs  and  fountains  is,  per- 
haps, the  most  ancient  and  universal  of  all  superstitions.  The 
Castalian  fountain,  and  many  others  among  the  Greeks,  were  sup- 
posed to  be  of  a  prophetic  nature.     By  dipping  a  fair  mirror  into 
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a  well,  the  patrasans  of  Greece  received,  as  they  imagined,  some 
notice  of  ensuing  sickness  or  health.  At  this  very  day  the  sick 
and  lame  are  attracted  to  various  hallowed  springs  ;  and  to  this 
practice,  which  has  been  observed  for  so  many  ages,  and  in  such 
different  countries,  we  are  no  doubt  indebted  for  a  knowledge  of 
the  sanative  powers  of  many  mineral  waters.  There  can  be  no 
doubt,  moreover,  that  in  many  cases,  by  affording  encouragement 
and  confidence  to  a  dejected  patient,  and  serenity  to  his  mind, 
whether  by  the  aid  of  reason  or  the  influence  of  faith,  much  bene- 
fit may  arise  j  for  the  salutary  and  curative  effects  of  Nature,  in 
such  a  state  of  exhilaration,  will  be  much  more  likely  to  succeed. 
This  powerful  influence  was  well  understood  by  the  sages  of  anti- 
quity. The  Romans,  in  times  of  pestilence,  elected  a  dictator  with 
great  solemnity,  for  the  sole  purpose  of  driving  a  nail  into  the  wall 
of  the  Temple  of  Jupiter  j*  the  effect  was  generally  instantaneous  j 
and  while  they  thus  imagined  that  they  propitiated  an  offended  de- 
ity, they,  in  truth,  did  but  diminish  the  susceptibility  of  disease  by 
appeasing  their  own  fears. 

In  the  celebrated  siege  of  Breda,  in  1625,  by  Spinola,  the  garri- 
son suffered  extreme  distress  from  the  ravages  of  scurvy;  and  the 
Prince  of  Orange,  being  unable  to  relieve  the  place,  sent  in  by  a 
confidential  messenger  a  preparation  which  was  directed  to  be  add- 
ed to  a  very  large  quantity  of  water,  and  to  be  given  as  a  specific 
for  the  epidemic  j  the  remedy  was  administered,  and  the  garrison 
recovered  its  health,  when  it  was  afterward  acknowledged  that  the 
substance  in  question  was  no  other  than  a  little  colouring  matter. 

In  my  Life  of  Sir  Humphrey  Davy,  I  have  published  an  anecdote 
which  was  communicated  to  me  by  the  late  Mr.  Coleridge,  and 
which  bears  so  strikingly  upon  the  present  subject,  that  I  must  be 
excused  for  repeating  it.  As  soon  as  the  powers  of  nitrous  oxide 
were  discovered,  Dr.  Beddoes  at  once  concluded  that  it  must  ne- 
cessarily be  a  specific  for  paralysis:  a  patient  was  selected  for  the 
trial,  and  the  management  of  it  was  intrusted  to  Davy.  Previous 
to  the  administration  of  the  gas,  he  inserted  a  small  pocket  ther- 
mometer under  the  tongue  of  the  patient,  as  he  was  accustomed  to 
do  upon  such  occasions,  to  ascertain  the  degree  of  animal  temper- 
ature, with  a  view  to  future  comparison.  The  paralytic  man,  whol- 
ly ignorant  of  the  nature  of  the  process  to  vvhich  he  was  to  submit, 
but  deeply  impressed,  from  the  representations  of  Dr.  Beddoes,  with 
the  certainty  of  its  success,  no  sooner  felt  the  thermometer  under 
his  tongue  than  he  concluded  the  talisman  was  in  full  operation, 
and  in  a  burst  of  enthusiasm  declared  that  he  already  experienced 
the  effect  of  its  benign  influence  throughout  his  whole  body:  the 
opportunity  was  too  tempting  to  be  lost ;  Davy  cast  an  intelligent 
glance  at  Mr.  Coleridge,  and  desired  his  patient  to  renew  his  visit 
on  the  following  day,  when  the  same  ceremony  was  performed, 
and  repeated  every  succeeding  day  for  a  fortnight,  the  patient  grad- 
ually improving  during  that  period,  when  he  was  dismissed  as  cured, 
no  other  application  having  been  used.  Dr.  James  Gregory  used 
to  relate  in  his  lectures  an  instance  of  the  power  of  the  imagina- 
tion in  influencing  the  operation  of  a  medicine,  which  may  be 

*  Livii,  lib.  viii.,  cap.  xviii. 


16  SUPERSTITION. 

here  aptly  introduced.  One  of  his  pupils,  who  laboured  under  fever, 
being  unable  to  obtain  any  rest,  was  told  that  an  opiate  had  been  pre- 
scribed for  him  at  bedtime ;  but  the  student  misunderstood  the  doctor, 
and  supposed  that  he  was  to  take  a  purgative.  Accordingly,  when  the 
physician  saw  his  patient  on  the  following  morning,  and  inquired  wheth- 
er his  opiate  had  procured  for  him  any  sleep,  "  Opiate !"  exclaimed  the 
patient :  "  I  understood  it  was  a  purgative,  and  very  actively  has  it  oper- 
ated, and  I  am  much  relieved  by  it."* 

Among  the  numerous  instances  which  have  been  cited  to  show  the 
power  of  faith  over  disease,  or  of  the  mind  over  the  bodily  organs,  the 
cures  performed  by  royal  touch  have  been  considered  the  most  extraordi- 
nary:! ^"*  ^*  would  appear,  upon  the  authority  of  Wiseman,  that  the 

*  Dr.  Holland,  in  his  "  Medical  Notes  and  Reflections,"  has  introduced  a  very  interesting 
chapter  on  the  "  Effects  of  Mental  Attention  on  Bodily  Organs,"  which  well  merits  the  re- 
gard of  the  medical  philosopher.  It  is  stated  that  the  simple  act  of  concentrating  the  at- 
tention upon  any  particular  organ  by  a  distinct  voluntary  effort,  without  the  suggestions  of 
any  previous  sensation  from  the  organ  in  question,  will  effect  in  it  some  change,  both  as  it 
regards  the  sensation  derived  from  it,  and  its  functional  activity.  In  illustration  of  which, 
he  adduces  the  famiUar  fact  of  the  bladder  being  urged  to  act,  when  not  otherwise  dispo- 
sed, by  simply  directing  our  consciousness  to  it,  and  to  the  want  being  as  immediately  re- 
moved by  withdrawing  our  attention  from  it.  In  like  manner,  in  that  state  of  skin,  howev- 
er produced,  of  which  general  itching  is  the  symptom,  the  attention  directed  upon  any  par- 
ticular part  will  very  often  bring  the  sensation  immediately  to  it.  A  similar  direction  of 
consciousness  to  the  stomach  creates  a  sensation  of  uneasiness  in  that  part ;  if  to  the  bow- 
els, their  action  may  be  excited  and  quickened.  Upon  the  same  principle, .the  author  very 
rationally  supposes  that  certain  of  the  results  of  animal  magnetism  may  be  explained.  He 
might  have  adduced  the  well-known  story  of  John  Hunter,  who,  upon  placing  himself  un- 
der the  hands  of  one  of  these  magical  operators,  and  being  told  that  he  must  expect  certain 
sensations  in  the  head,  determined  to  concentrate  all  his  attention  upon  his  great  toe,  and 
declared  that,  after  a  certain  interval,  he  became  conscious  of  a  peculiar  feeling  in  it.  In 
attempting  a  physical  explanation  of  the  phenomena,  Dr.  Holland  asks  whether  that  trans- 
ference of  consciousness,  by  volition,  to  particular  parts,  which  has  been  called  Attention 
of  Mind,  takes  place  through  some  branch  of  the  nervous  system,  as  volitions  are  conveyed 
to  the  muscular  organs  ?  And  he  inclines  to  the  opinion  that  the  nerves  are  in  some  man- 
ner excited  by  the  act  of  attention,  and  that  all  particular  and  local  effects  on  the  body 
are  produced  through  their  agency;  but  here  another  question  presents  itself-^through 
what  class  of  nerves  is  this  carried  on  ?  Those  of  voluntary  motion  can  scarcely  be  ad- 
mitted, since  motion  is  no  part  of  the  effect ;  and  the  influence,  moreover,  extends  to  parts 
over  which  we  have  little  or  no  voluntary  power.  Can  the  nerves  of  sensation  be  the 
agents  ?  if  so,  we  must  admit  two  several  actions  in  opposite  directions  along  the  same 
tract  of  nerve.  In  truth,  as  Dr.  Holland  confesses,  in  neither  of  these  functions,  nor  in  the 
nerves  ministering  to  them,  can  we  find  any  sure  explanation  of  the  phenomena.  It  ap- 
pears to  me  that  the  agency  of  the  nerves  is  not  at  all  required  for  the  production  of  these 
effects,  and  that  all  the  phenomena  may  be  more  satisfactorily  explained  by  referring  thefai 
to  certain  changes  in  a  great  nervous  centre.  Every  part  of  the  living  body  is  represented 
in  the  brain,  and  all  its  sensations  are  perceived  there,  and  there  only ;  it  is  thus  that  a  pa- 
tient, after  the  amputation  of  his  leg,  will  experience  pains  in  the  foot  of  that  limb.  It  is 
surely,  then,  as  easy  to  conceive  that,  in  the  act  of  directing  our  attention  to  a  particuljir 
part  of  the  body,  we  at  once  impress  a  certain  influence  upon  that  portion  of  the  brain  in 
which  the  sensations  of  such  a  part  are  perceived,  as  it  is  to  suppose  that  by  an  effort  of 
volition  we  are  able  to  transmit  the  influence  to  the  part  itself  through  a  tract  of  nerves, 
to  be  sent  back  to  the  brain.  This  theory,  however,  will  only  explain  the  phenomena  of 
local  sensation ;  to  account  for  functional  changes  in  the  organs  themselves  from  the  stim- 
ulus of  attention,  we  must  have  recourse  to  the  doctrine  of  reflex  action. 

t  Edward  the  Confessor  was  the  first  English  king  who  "touched for  the  evil,"  but  the 
foolish  superstition  has  been  wisely  laid  aside  since  the  accession  of  the  house  of  Hanover. 
Dr.  Johnson,  when  thirty  months  old,  was  taken  by  his  mother  to  London  to  be  touched 
by  Queen  Anne,  and  Boswell  says  it  was  done  by  the  advice  of  Sir  JohnFloyer,  a  physi- 
cian at  Litchfield.  A  belief  in  the  efiicacy  of  the  royal  touch  dates  back  from  a  very  re- 
mote period,  and,  like  most  of  our  popular  remedies  and  superstitious  practices,  is  of  very 
ancient  origin. 

"  Some  men  there  be,"  says  Pliny, "  that  have  certain  members  and  parts  of  their  bodies 
naturally  working  strange  and  miraculous  effects,  and  in  some  cases  medicinal.  As,  for  ex- 
ample, King  Pyrrhus,  whose  great  toe  of  his  right  foot  was  good  for  those  who  had  large, 
swollen,  or  indurated  spleens,  if  he  but  touched  the  parts  diseased  with  that  toe ;  and  they 
say,  moreover,  that  when  the  rest  of  his  body  was  burned,  in  the  usual  manner,  on  the  fu- 
neral pyre,  the  fire  had  no  power  over  that  toe,  so  that  it  was  preserved  in  a  small  case, 
and  hung  up  in  the  temple  for  a  holy  relic." — Holland's  Trans,  of  Pliny,  p.  155. — ^Am.  Ed. 
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cures  which  were  thus  effected  were  in  reality  produced  by  a  very  dif- 
ferent cause  ;  for  he  states  that  part  of  the  duty  of  the  royal  physicians 
and  sergeant  surgeons  was  to  select  such  patients  afflicted  with  scrofula 
as  evinced  a  tendency  towards  recovery,  and  that  they  took  especial 
care  to  choose  those  who  approached  the  age  of  puberty.  In  short, 
those  only  were  produced  whom  Nature  had  shown  a  disposition  to 
cure  ;  and  as  the  touch  of  the  king,  like  the  sympathetic  power  of  Dig- 
by,  secured  the  patient  from  the  mischievous  importunities  of  art,  so 
were  the  efforts  of  Nature  left  free  and  uncontrolled,  and  the  cure  of  the 
disease  was  not  retarded  or  opposed  by  the  administration  of  adverse 
remedies.  The  wonderful  cures  of  Valentine  Greatricks,  performed  in 
1666,  which  were  witnessed  by  contemporary  prelates,  members  of  Par- 
liament, and  fellows  of  the  Royal  Society,  among  whom  was  the  cele- 
brated Mr.  Boyle,  would  probably,  upon  investigation,  admit  of  a  similar 
explanation.  It  deserves,  however,  to  be  noticed,  that  in  all  records  of 
extraordinary  cures  performed  by  mysterious  agents,  there  has  always 
been  a  desire  to  conceal  the  remedies  and  other  curative  means  which 
might  have  been  simultaneously  administered.  Thus  Oribasius  com- 
mends, in  high  terms,  a  necklace  oi  peony-root  for  the  cure  of  epilepsy ; 
but  we  learn  that  he  always  took  care  to  accompany  its  use  with  copi- 
ous evacuations,  although  he  assigns  to  them  not  the  least  share  of  cred- 
it in  the  cure.  In  later  times,  we  have  an  excellent  specimen  of  this 
species  of  deception  presented  to  us  in  a  work  on  scrofula  by  Mr.  Mor- 
ley,  written,  as  we  were  informed,  for  the  sole  purpose  of  restoring  the 
much-injured  character  and  use  of  the  vervain ;  in  which  the  author  di- 
rects the  root  of  that  plant  to  be  tied  with  a  yard  of  white  satin  riband 
around  the  neck ;  but  mark — during  the  period  of  its  application,  he 
calls  to  his  aid  the  most  active  medicines  in  the  materia  medica.  "  It 
is  unquestionable,''  says  Voltaire,  speaking  of  sorceries,  "  that  certain 
words  and  ceremonies  will  effectually  destroy  a  flock  of  sheep,  if  ad- 
ministered with  a  sufficient  portion  of  arsenic." 

The  advantages  which  I  have  stated  to  have  occasionally  arisen  from 
superstitious  influence  must  be  understood  as  being  generally  accidental : 
indeed,  in  the  history  of  such  practices,  we  do  not  usually  find  that  their 
application  has  been  exclusively  commended  in  cases  likely  to  be  influ- 
enced by  the  powers  of  faith  or  of  the  imagination  ;  but,  on  the  contrary, 
that  they  have  frequently  been  directed  in  affections  entirely  beyond  the 
control  of  the  mind.  Homer  tells  us,  for  instance,  that  the  bleeding  of 
Ulysses  was  stopped  by  a  charm  ;*  and  Gate  the  Gensor  has  favoured 

*  This  superstitious  practice  is  not  confined  to  the  ancients,  but  is  even  cherished  to  this 
day,  in  some  of  the  more  remote  districts  of  the  lungdom ;  and  we  find  frequent  allusions  to 
it  in  the  popular  poetry  of  the  seventeenth  century. 

"  Tom  Pots  was  but  a  serving  man, 
But  yet  he  was  a  doctor  good ; 
He  bound  his  'kerchief  on  the  wound, 
And  with  some  kind  words  he  stanch'd  the  blood." 

Sir  Walter  Scott,  in  his  "  Lay  of  the  last  Minstrel" — 

"  She  drew  the  spUnter  from  the  wound, 
And  with  a  charm  she  stanch'd  the  blood." 

The  reader  vnll  also  find  the  enumeration  of  several  charms  for  this  purpose  in  Reginald 
Scot's  Discoverie  of  Witchcraft,  p.  273.    . 

We  learn  also  from  Sennertus,  that  the  older  surgeons  had  recourse  to  prayers  and  magic 
for  the  extraction  of  foreign  bodies  from  wounds.  A  very  interesting  summary  of  their 
superstitions,  and  peculiar  notions  concerning  wounds,  will  be  found  in  this  author,  under 
the  head  "  De  rebus  alienise  vulnere  eximendis,"  lib.  v.,  Pars  iv.,  Practicae  Medicinae. 

It  is  related  of  Sir  Christopher  Wren,  that  when  at  Paris,  in  1671,  being  disordered  with  a 
"  pain  in  his  reins,"  he  sent  for  a  physician,  who  prescribed  bloodletting ;  but  he  deferred 
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US  with  an  incantation  for  the  reduction  of  a  dislocated  limb.  In  certain 
eases,  however,  we  are  unquestionably  bound  to  admit  that  the  pagan 
priesthood,  with  their  characteristic  cunning,  were  careful  to  perform 
their  superstitious  incantations  in  such  cases  only  as  were  likely  to  re- 
ceive the  sanative  assistance  of  Nature,  so  that  they  might  attribute  the 
fortunate  results  of  her  eflbrts  to  the  potent  influence  of  their  own  arts. 
The  extraordinary  success  which  is  said  to  have  attended  various  super- 
stitious ceremonials  will  thus  find  a  plausible  explanation.  The  miracu- 
lous gift  attributed  by  Herodotus  to  the  priestesses  of  Helen  is  one 
among  many  others  of  this  kind  that  might,  be  adduced  :  the  Grecian 
historian  relates,  that  when  the  heads  of  ugly  infants  were  adjusted  on 
the  altar  of  this  temple,  the  individuals  so  treated  acquired  comeliness, 
and  even  beauty,  as  they  advanced  in  growth :  but  is  not  such  a  change 
the  ordinary  and  unassisted  result  of  natural  development  ?  Those 
large  and  prominent  outlines  which  impart  an  unpleasing  physiognomy 
to  the  infant,  when  proportioned  and  matured  by  grawth,  will  generally 
assume  features  of  intelligence  in  the  adult  face. 

I  shall  conclude  these  observations  by  remarking  that,  in  the  history 
of  religious  ceremonials,  we  sometimes  discover  that  they  were  intended 
to  preserve  useful  customs,  or  to  conceal  important  truths,  which,  had 
they  not  been  thus  embalmed  by  superstition,  could  never  have  been 
perpetuated  for  the  use  and  advantage  of  posterity.  I  shall  illustrate 
this  fact  by  one  or  two  examples.  Whenever  the  ancients  proposed  ta 
build  a  town,  or  to  pitch  a  camp,  a  sacrifice  was  offered  to  the  gods,  and 
the  soothsayers  declared,  from  the  appearance  of  the  entrails,  whether 
they  were  propitious  or  not  to  the  design.  What  was  this  but  a  physi- 
ological inquiry  into  the  salubrity  of  the  situation,  and  the  purity  of  the 
waters  that  supplied  it  ?  for  we  well  know  that  in  unwholesome  districts, 
especially  when  swampy,  the  cattle  will  uniformly  present  an  appearance 
of  disease  in  the  viscera,  which  an  experienced  eye  can  readily  detect ; 
and  when  we  reflect  upon  the  age  and  climate  in  which  such  ceremonies 
were  performed,  we  cannot  but  believe  their  introduction  was  suggested 
upon  principles  of  wise  and  useful  policy.  In  the  same  manner,  iathing, 
which  at  one  period  of  the  world  was  essentially  necessary  to  prevent 
the  diffusion  of  leprosy  and  other  infectious  diseases,  was  wisely  con- 
verted into  an  act  of  religion,  and  the  priests  persuaded  the  people  that 
they  could  only  obtain  absolution  on  washing  away  their  sins  by  frequent 
ablutions.  ;*  but  since  the  use  of  linen  has  become  general,  and  every 

submitting  to  it,  and  dreamed  that  very  night  that  he  was  in  a  place  where  palm-trees  grew, 
and  that  a  woman  in  a  romantic  habit  offered  dates  to  him.  The  next  day  he  sent  for  dates, 
which  cured  him. — Am.  Ed. 

*  So  important  was  this  act  in  the  climates  of  Asia  and  Africa,  that  the  Mohammedan,  if 
unable  to  obtain  water  in  the  desert,  was  directed  to  cleanse  his  person  by  frictions  with 

the  SELUd. 

Aetius,  who  lived  in  the  fifth  and  sixth  centuries,  appears  to  have  been  the  first  Christian 
■\yriter  among  the  Greeks  who  introduced  the  doctrine  of  spells,  relics,  and  incantations 
into  medical  practice,  although  these  had  been  held  in  great  repute  as  remedies  among  the 
ancients,  especially  the  Egyptians.  Among  other  remedies  of  a  similar  kind,  he  gravely 
recommends  a  finger  of  St.  Blazius,  for  the  removal  of  any  substance  sticking  in  the  throat. 
For  the  gout  he  recommends  an  external  remedy  which  he  terms  the  grand  drier ;  the  use  of 
which  is  to  be  persevered  in  for  an  entire  year,  accompanied  with  a  strict  adherence  to  the 
following  regimen  :  In  September,  the  diet  should  be  wholly  milk ;  in  October,  garlic  must 
not  be  eaten  ;  in  November,  bathing  is  prohibited ;  in  December,  cabbage ;  in  January,  the 
patient  should  take  a  glass  of  pure  wine  every  morning  ;  in  February,  he  must  not  eat  beet ; 
in  March,  he  must  mix  sweets  both  with  his  eatables  and  drinkables ;  in  April,  he  must  re- 
frain from  horse-radish ;  and  in  May,  from  the  fish  called  polypus ;  in  June,  he  must  take 
cold  water  in  the  morning ;  in  July,  he  must  abstain  from  venery ;  and  in  August,  from 
eating  mallows. — Am.  Ed. 
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one  has  provided  for  the  cleanliness  of  his  own  person,  the  frequent  bath 
has  ceased  to  be  so  essential ;  and,  therefore,  no  evil  has  arisen  from  the 
change  of  religious  belief  respecting  its  connexion  with  the  welfare  and 
purity  of  the  soul.  Among  the  religious  impurities  and  rules  of  purifi- 
cation of  the  Hindoos,  we  shall  be  able  to  discern  the  same  principle, 
although  distorted  by  the  grossest  superstition.  So,  again,  it  is  easy  to 
perceive  that  the  dangers  consequent  upon  vinous  inebriation  in  a  hot 
climate  suggested  the  Mohammedan  prohibition  of  wine. 

The  ancient  custom  of  erecting  "  Acerrce,"  or  altars,  near  the  bed  of 
the  deceased,  in  order  that  his  friends  might  daily  burn  incense  until  his 
burial,  was  long  practised  by  the  Romans.  The  Chinese  observe  a 
similar  custom ;  they  place  upon  the  altar  thus  erected  an  image  of  the 
dead  person,  to  which  every  one  who  approaches  it  bows  four  times, 
and  offers  oblations  and  perfumes.  Can  there  be  any  difficulty  in  recog- 
nising in  this  tribute  to  the  dead  a  wise  provision  for  the  preservation  of 
the  living  ?  the  original  intention,  beyond  doubt,  being  to  overcome 
any  offensive  smell,  and  to  obviate  any  danger  that  might  arise  from  the 
emanations  of  the  corpse.  But  in  order  that  the  universality,  as  well  as 
the  antiquity,  of  the  policy  of  making  religious  ceremonials  subservient 
to  secular  purposes  may  be  more  satisfactorily  established,  I  will  adduce 
an  illustration  afforded  by  the  superstitions  of  an  uncivilized  race  of 
modern  times.  The  pearl  diver  in  the  Indian  fisheries  is  constantly  ex- 
posed, during  his  dangerous  occupation,  to  the  attack  of  the  ground  shark, 
a  common  and  terrible  inhabitant  of  all  the  seas  in  those  latitudes.  In 
order  to  avoid  falling  in  with  this  foe,  the  adventurous  Indian  seeks  for 
safety  in  supernatural  means.  Before  he  begins  to  dive,  the  priest  or 
conjuror,  or,  as  he  is  termed  in  the  Malabar  language,  the  Pillal  Karras, 
or  Binder  of  Sharks,  is  always  consulted,  whose  directions  upon  these 
occasions  are  received  with  confidence,  and  followed  with  the  most  im- 
plicit obedience.  The  advice  which  is  given  him,  under  the  imposing 
weight  of  a  religious  ordinance,  has  for  its  sole  object  the  maintenance 
of  the  health  of  the  diver,  and  the  adaptation  of  his  body  for  the  arduous 
occupation  in  which  he  is  engaged  ;  and  it  is  not  a  little  curious  to  ob- 
serve that,  in  the  performance  of  this  duty,  the  Pillal  Karras  appears  to 
display  a  judgment  which  the  most  enlightened  views  of  modern  science 
could  not  improve.  The  diver,  for  instance,  is  enjoined  to  abstain  from 
all  food  for  some  time  previous  to  his  descent ;  and  the  experiments  of 
Spalding  and  others  have  sufficiently  demonstrated  the  fact,  that  the 
demand  for  oxygen  in  the  lungs  is  materially  increased  by  the  presence 
of  food  in  the  body.* 

*  Old  Burton  learnedly  discusses  the  question,  whether  it  is  right  ever  to  resort  to  preter- 
natural cures,  such  as  are  '•  practised  by  the  devil  and  his  ministers,  sorcerers,  witches,  ma- 
gicians, &c.,  by  spells,  cabalistical  words,  charms,  chjuracters,  images,  amulets,  ligatures, 
iilters,  incantations,"  &c.  These  means,  he  says,  "  can  make  fire  that  shall  not  burn, 
fetch  back  thieves  or  stolen  goods,  show  their  absent  faces  in  a  glass,  make  serpents  lie 
still,  stanch  blood,  salve  gouts,  epilepsies,  biting  of  mad  dogs,  toothache,  melancholy; 
make  men  immortal,  young  again,  as  the  Spanish  marquis  is  said  to  have  done  by  one  of 
liis  slaves,  and  some  which  jugglers  in  China  maintain  still  that  they  can  do  by  their 
extraordinary  skill  in  physic,  and  some  of  our  modern  chemists  by  their  strange  limbecks, 
by  their  spells,  philosopher's  stones,  and  charms."  "  Nothing  so  familiar,"  he  adds,  '•  as  to 
hear  of  such  cures.  Sorcerers  are  too  common  ;  cunning  men,  wizards,  and  white  witches, 
in  every  village,  which,  if  they  be  sought  unto,  will  help  almost  all  infirnuties  of  body  and 
mind — so  that  to  doubt,  or  iiot  to  believe,  were  to  run  into  that  other  skeptical  extreme  of  incredu- 
lity. Marcellus  Donatus  proves  out  of  Josephus's  eight  books  of  Antiquities,  that  Solomon  so 
cured  all  the  diseases  of  the  mind  by  spells  and  charms,  and  drove  away  devils ;  and  that 
Eleazar  did  as  much  before  Vespasian.  Many  famous  cures  are  daily  done  in  this  kind  ; 
the  devil  is  an  expert  physician,  and  God  permits  oftentimes  these  witches  and  magicians  to 
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Although  credulity  differs  very  widely  from  superstition,  yet  in  some 
respects  it  is  nearly  allied  to  it,  and  is  not  unfrequgntly  so  mixed  up  with 
it  as  to  make  it  difficult  to  separate,  or  even  to  distinguish  one  from  the 
other.  Credulity  may  be  defined  a,n  unbounded  belief  in  what  is  possi- 
ble, although  destitute  of  proof,  and  even  of  probability  ;  whereas  super- 
stition is  a  belief  in  what  is  wholly  repugnant  to  the  laws  of  the  physical 
and  moral  world,  and  yet  supposed  to  be  attainable  through  supernatural 
agency.  Thus,  if  we  believe  that  an  inert  plant  possesses  any  remedial 
power,  we  are  credulous ;  but  if  we  were  to  fancy  that,  by  carrying  it 
about  with  us,  we  should  become  invulnerable,  we  should  in  that  case  be 
superstitious.  The  celebrated  Boyle,  when  he  recommended  the  thigh 
bone  of  an  executed  criminal  as  a  powerful  remedy  in  dysentery,  was 
superstitious.  Sir  Theodore  May  erne,  known  to  commentators  as  the 
Doctor  Caius  of  Shakspeare,  and  who,  by  his  personal  authority,  put  an 
end  to  the  distinctions  of  chemical  and  galenical  practice  in  England, 
may  be  said  to  have  displayed  both  superstition  and  credulity  in  his 
catalogue  of  remedies  ;  such  as  the  secundines  of  a  woman  in  her  first 
labour  with  a  male  child  ;  the  bowels  of  a  mole  cut  open  alive ;  mummy 
made  of  the  lungs  of  a  man  who  had  died  a  violent  death,  &c.  Celsus 
extols  the  efficacy  of  the  warm  blood  of  a  recently-slain  gladiator,  or  a 
certain  portion  of  human  or  horse  flesh,  in  the  cure  of  epilepsy.  If  he 
believed  that  such  substances  really  possessed  medicinal  power,  he  was 
credulous ;  but  if  he  regarded  them  as  charms,  he  was  superstitious.  He 
might  possibly  have  recommended  them  as  objects  of  disgust*  to  excite 
a  salutary  horror ;  if  so,  the  practice  was  not  irrational.  We  find,  in- 
deed, that  some  of  these  remedies  were  successfully  administered  by 
Kaw  Boerhaave,  in  the  cure  of  epileptics,  in  the  poorhouse  at  Haerlem. 

produce  such  effects,  as  Lavater,  Debrio,  and  others  admit.  Such  cures  may  be  done,  and 
Paracelsus  stiffly  maintains  they  cannot  otherwise  be  cured  but  by  speDs,  seals,  and  spirit- 
ual physic." — Anat.  Melancholy,  vol.  i.,  p.  339. 

But  though  he  believed  diseases  may  be  cured  by  magic,  Burton  goes  on  to  prove  that 
such  cures  are  unlawful.  "  All  our  divines,"  he  remarks,  "  schoolmen,  and  such  as  write 
cases  of  conscience,  are  against  it ;  the  Scripture  itself  absolutely  forbids  it  as  a  mortal 
sin  {Levit.,  ch.  xviii.,  xix.,  xx.).  Evil  is  not  to  be  done  that  good  may  come  of  it.  Much  bet- 
ter it  were  for  such  patients  that  are  so  troubled,  to  endure  a  little  misery  in  this  life,  than 
to  hazard  their  soul's  death  forever ;  and  much  better  die,  than  be  so  cured.  Some  take 
upon  them  to  expel  devils  by  natural  remedies  and  magical  exorcisms,  which  they  seem  to 
approve  out  of  the  practice  of  the  primitive  Church;  as  that  above  cited  of  Josephus,  Eleazar, 
Irenseus,  Tertullian,  Austin.  Eusebius  makes  mention  of  such ;  and  magic  itself  hath  been 
publicly  professed  in  some  universities,  as  of  old  in  Salamanca,  in  Spain,  and  Cracovia,  in 
Poland ;  but  condemned.  Anno  1318,  by  the  Chancellor  and  University  of  Paris.  Our  pon- 
tifical writers  retain  many  of  these  adjurations  and  forms  of  exorcisms  still  in  their  church ; 
besides  those  in  baptism  used,  they  exorcise  meats,  and  such  as  are  possessed,  as  they  hold, 
in  Christ's  name." — Burton's  Anat.  Melanch.,  vol.  i.,  p.  336. — Am.  Ed. 

*  It  must  be  acknowledged  that  revolting  applications  have  frequently  produced  benefit 
by  a  physical  operation ;  we  need  only  mention  the  nauseous  remedies  recommended  by 
many  writers  on  midwifery  to  expedite  delivery,  which  induced  the  desired  effect  by  pro- 
ducing nausea  or  vomiting.  Hartman  says  {Opera,  Fol.,  p.  72)  that  he  has  often  witnessed 
among  the  poor,  that  diflScult  labour  has  been  accelerated  by  a  draught  of  the  husband's 
urine,  and  he  adds,  that  horse-dung  infused  in  wine  is  efficacious  in  expelling  the  placenta. 
Sarah  Stone,  who  published  some  cases  in  1737,  mentions  several  instances  of  women  in 
labour,  to  whom  was  given  the  juice  of  leeks,  mixed  with  their  husband's  urine,  in  order  to 
strengthen  the  pains.  Nauseous  remedies  have  always  enjoyed  the  confidence  of  the  vul- 
gar, and  the  prejudice  would  seem  to  be  the  result  of  a  species  of  false  reasoning  by  no 
means  uncommon,  that  as  everything  that  is  medicinal  is  nauseous,  so  must  everything  that 
is  nauseous  be  consequently  medicinal. 
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Credulity  is  a  far  greater  source  of  error  than  superstition,  for  the  lat- 
ter must  always  be  more  limited  in  its  influence,  and  can  exist  only,  to 
any  considerable  extent,  among  the  most  ignorant  portion  of  society  ; 
whereas  the  former  diffuses  itself  through  the  minds  of  all  classes,  by 
which  the  rank  and  dignity  of  science  are  degraded,  its  valuable  labours 
confounded  with  the  vain  pretensions  of  empiricism,  and  ignorance  is 
enabled  to  claim  for  itself  the  prescriptive  right  of  delivering  oracles, 
amid  all  the  triumphs  of  truth  and  the  progress  of  philosophy.  This  is 
very  lamentable,  and  yet,  were  it  even  possible  to  remove  the  film  that 
thus  obscures  the  public  discernment,  such  facilities  does  it  afford  to  in- 
dolence, that  I  almost  fear  the  plan  would  be  outvoted  by  our  own  pro- 
fession. In  Chili,  says  Zimmermann,  the  physicians  blow  around  the 
beds  of  their  patients  to  drive  away  diseases  ;  and  as  the  people  in  that 
country  believe  that  physic  consists  wholly  in  the  wind,  their  doctors 
would  take  it  very  ill  of  any  person  who  should  attempt  to  make  the 
method  of  cure  more  difficult ;  they  think  that  they  know  enough  when 
they  know  how  to  blow. 

But  this  public  imbecility  is  not  characteristic  of  any  particular  age 
or  nation.*  England  has,  indeed,  by  a  late  Continental  writer,!  been  ac- 
cused of  possessing  a  larger  share  of  credulity  than  its  neighbours,  and 
it  has  been  emphatically  called  "  The  Paradise  of  Quacks,"  but  with  as 
little  truth  as  candour. J  Those  rapacious  depredators  are  not  of  one 
place,  or  of  one  season ;  they  are  the  "  Perennials  of  History"  and 
there  is  not  a  nation  which  has  not  been  infested  and  disgraced  by  them, 
nor  an  age  in  which  the  patronage  of  the  aristocracy  has  not  been  at 
their  disposal.  Rank  and  opulence  have  ever  been  ready  to  provide  a 
sanctuary  in  which  ignorant  pretenders  might  enshrine  themselves.  If 
we  refer  to  the  works  of  Aetius,  written  more  than  one  thousand  three 
hundred  years  agx),  we  shall  discover  the  existence  of  a  similar  infirmity 
with  regard  to  physic.  This  author  has  collected  a  multitude  of  receipts, 
particularly  those  that  had  been  celebrated,  or  used  as  nostrums,^  many 
of  which  he  mentions  with  no  other  view  than  to  expose  their  folly,  and 
to  inform  us  at  what  an  extravagant  price  they  were  purchased.  We 
accordingly  learn  from  him  that  the  coUyrium  of  Danaus  was  sold  at 
Constantinople  for  one  hundred  and  twenty  numismata  (equal  to  about 
nine  pounds),  and  the  colical  antidote  of  Nicostratus  for  two'  talents ; 
in  short,  we  shall  find  an  unbounded  credulity  with  respect  to  the  power 
of  inert  remedies,  from  the  elixir  and  Alkahest  of  Paracelsus  and  Van 
Helmont,  to  the  tar-water  of  Bishop  Berkeley  ;  the  metallic  tractors  of 
Perkins,  the  animal  magnetism  of  Miss  Prescott  and  her  disciples,  and 
the  homoeopathic  granules  of  Hanhemann  and  Co.  The  portrait  of 
Thessalus,  the  Roman  empiric  in  the  reign  of  Nero,  as  drawn  by  Galen, 

*  Dr.  Hamilton,  the  author  of  an  excellent  English  work  on  the  History  of  Medicine, 
states  that  the  Mikania  Guaca,  a  plant  which  grows  in  South  America,  is  one  of  the  most 
certain  remedies  known  for  the  bite  of  venomous  serpents  ;  and  that  this  property  was  ac- 
cidentally discovered  by  observing  that  a  bird,  called  the  Guaco,  which  had  been  bitten  in 
an  engagement  with  a  serpent,  flew  to  this  plant,  and  rubbing  itself  against  it,  returned  un- 
injured to  renew  the  attack. — Am.  Ed. 

t  A  Tour  through  England,  by  Dr.  Nemnich,  of  Hamburgh. 

i  In  Salmon's  "  Seplasium,"  or,  "  the  Druggist's  Shop  Opened,"  a  work  published  in  Lon- 
don during  the  latter  part  of  the  17th  century,  we  ftnd,  among  other  remedies,  the  following 
recommended  :  The  human  scull  (for  epilepsy) ;  Boar's  tooth ;  Ivory ;  Ants  ;  Lapis  hominis 
{  Testes) ;  Earth  Worrtis ;  Jaw-bone  of  a  Pike ;  Millepedes ;  Bone  of  a  Stag's  Heart ;  Priapus 
cervi;  the  Lungs  of  a  Fox ;  Blood;  Scorpions;  Dung;  Vipers;  Urine;  the  Moss  from  a  dead 
Man's  Scull;  Serpents ;  Lizards;  Dragons,  &c.,  &c. — Am.  Ed. 

^  Nostrum  (our  own),  a  word  very  significant  of  the  characteristic  attribute  of  quackery. 
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represents  with  equal  force  and  fidelity  the  charlatan  of  the  present  day ; 
and  we  cannot  fail  to  recognise  in  Asclepiades,  of  Bithynia,  a  resem- 
blance to  more  than  one  popular  practitioner  of  our  own  times.*  If  we 
examine  the  writings  of  Scribonius  Largus,  who  flourished  in  the  reign 
of  Claudius,  we  shall  obtain  ample  evidence  that  the  same  ungenerous 
selfishness  of  keeping  medicines  secret  prevailed  in  ancient  no  less 
than  in  modern  times ;  while  we  have  only  to  read  the  sacred  orations 
of  Aristides,  to  be  satisfied  that  the  flagrant  conduct  of  the  Asclepiades, 
from  which  he  so  severely  suffered,|  was  the  very  prototype  of  the  cruel 
and  remorseless  frauds,  so  wickedly  practised  by  the  unprincipled  quacks, 
and  advertising  "  medical  boards"  of  our  own  times ;  and  I  challenge 
the  apologist  of  ancient  purity  to  produce  a  more  glaring  instance  of 
empirical  knavery  and  success  in  the  annals  of  the  nineteenth  century, 
than  that  of  the  sacred  impostor  described  in  the  Alexander  of  Lucian, 
who  estabUshed  himself  in  the  deserted  Temple  of  Esculapius,  and 
entrapped  in  bis  snares  some  of  the  most  eminent  of  the  Roman  sen- 
ators.! 

It  is  true,  that  in  medical  quackery,  as  in  every  other  species  of  fraud, 
the  knave  may  accomplish  his  object  with  greater  or  less  ingenuity. 
The  quackery  of  the  present  day  is,  perhaps,  characterized  by  an  artful 
plausibility,  by  an  insidious  appearance  of  candour,  and  by  even  a  coun- 
terfeited air  of  science ;  for,  although  we  may  perchance  meet  with  a 
remorseless  ruffian  who  complacently  smiles  over  the  bloodstained 
victim  whom  he  has  plundered  and  murdered,  the  majority  of  empirics, 
like  Gibbet  in  the  Beaux  Stratagem,  "  pique  themselves  on  being  the 
best-behaved  men  on  the  road,  and  on  conducting  themselves  with 
mercy  in  their  vocation." 

*  We  are  told  that  one  great  cause  of  the  success  erf  Asclepiades  at  Rome  was,  that 
"  he  made  it  a  rule  to  give  only  such  remedies  as  were  agreeable  and  easy  to  bear."  In 
addition  to  this,  "  he  flattered  the  whims  of  his  patients,  and  rejected  all  the  tortures 
which,  under  the  name  of  regular  remedies,  had  been  previously  in  vogue."  He  admitted 
only  live  means  of  cure  ;  dieting,  frictions,  exercise  on  foot,  and  the  being  carried  in  litters. 
Although  but  superficially  acquainted  with  medicine,  this  charlatan  acquired  a  great  repu- 
tation, as  well  as  fortune,  at  Rome,  and  established  a  medical  school,  which  enjoyed  great 
celebrity  for  a  long  time. — Am.  Ed. 

t  Aristides  was  the  dupe  and  victim  of  the  Asclepiades  for  ten  successive  years  ;  he  was 
alternately  purged,  vomited,  and  blistered ;  made  to  walk  barefooted  under  a  burning  sun 
in  summer,  and  in  winter  he  was  doomed  to  seek  for  the  return  of  health  by  bathing  his 
feeble  and  emaciated  body  in  the  river.  All  this  severity,  he  was  made  to  believe,  was  ex- 
ercised towards  him  by  the  express  directions  of  Esculapius  himself,  with  vvhom  he  was 
persuaded  to  fancy  that  he  conversed  in  his  dreams,  and  frequently  beheld  in  nocturnal 
visions.  Upon  one  occasion,  the  god,  fatigued  with  the  importunities  of  his  votary,  order- 
ed him  to  lose  one  hundred  and  twenty  pounds  of  blood ;  the  unhappy  man  not  having  so 
much  in  his  body,  wisely  took  the  liberty  of  interpreting  the  oracle  in  his  own  way,  and 
parted  with  no  more  than  he  could  conveniently  spare. 

%  Notwithstanding  the  boasted  progress  of  science,  and  the  wisdom  of  the  age,  it  would 
seem  that  credulity  and  superstition  are  nearly  as  prevalent  at  the  present  day  as  they  ever 
were.  Without  going  into  particulars  in  proof  of  this  assertion,  we  will  only  notice  a  be- 
lief in  the  efficacy  of  Hahnemann's  infinitesimal  doses  of  medicine — a  belief  which  re- 
quires as  great  a  stretch  of  credulity  as  anything  recorded  in  the  whole  history  of  medi- 
cine. This  will  be  evident  when  we  reflect  that  the  15th  trituration  with  sugar,  if  the 
whole  quantity  were  each  time  employed,  would  require  a  sphere  of  sugar  26,464  miles  in 
diameter,  or  more  than  three  times  the  size  of  our  earth ;  and  this  would  contain  but  a  sin- 
gle grain  of  a  medicine,  which  perhaps  is  often  given  by  the  drachm,  or  even  ounce,  with 
perfect  safety.  Pure  water  used,  the  same  dilution  would  require  a  quantity  equal  to 
15,528,166,354,612  cubic  miles.— jlm.  Ed. 
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Credulity  has  been  justly  defined  belief  without  reason.  Skepticism 
is  its  opposite,  reason  without  belief,  and  is  the  natural  and  invariable 
consequence  of  credulity  j  for  it  may  be  generally  observed,  that  men 
who  believe  without  reason,  are  succeeded  by  others  whom  no  reason- 
ing can  convince  4  a  fact  which  has  occasioned  many  extraordinary  and 
violent  revolutions  in  the  Materia  Medica,  and  will  explain  the  other- 
wise unaccountable  rise  and  fall  of  many  useless,  as  well  as  important 
articles.  It  will  also  suggest  to  the  reflecting  practitioner  a  caution  of 
great  moment — to  avoid  the  dangerous  fault  imputed  to  Galen  by  Dios- 
corides,  that  of  ascribing  too  many  and  too  great  virtues  to  one  and  the 
same  medicine.  By  bestowing  unworthy  and  exaggerated  praise  upon  a 
remedy,  we  in  reality  do  but  damage  its  reputation,  and  run  the  risk  of 
banishing  it  from  practice ;  for,  when  the  sober  practitioner  discovers  by 
experience  that  a  medicine  falls  so  far  short  of  the  efficacy  ascribed  to 
it,  he  abandons  its  use  in  disgust,  and  is  even  unwilling  to  concede  to 
it  that  degree  of  merit  to  which  in  truth  and  justice  it  may  be  entitled; 
the  inflated  eulogiums  bestowed  upon  the  operation  of  digitalis  in  pul- 
monary diseases  excited,  for  a  time,  a  very  unfair  impression  against  its 
use.  It  is  also  well  known  with  what  earnestness  the  profession  re- 
garded the  expectations  raised  by  Stoerk,  of  Vienna,  in  1760,  with 
regard  to  the  efficacy  o(  hemlock:  "Everybody,"  says  Dr.  Fothergill, 
*'  made  the  extract,  and  everybody  prescribed  it ;  but  finding  that  it 
would  not  perform  the  wonders  ascribed  to  it,  and  that  a  multitude  of 
discordant  diseases  refused  to  yield,  as  it  was  asserted  they  would,  to 
its  narcotic  powers,  practitioners  fell  into  the  opposite  extreme,  and,  de- 
claring that  it  cguld  do  nothing,  dismissed  it  at  once,  as  inert  and  use- 
less." In  the  earlier  editions  of  this  work,  I  predicted  the  fate  of  the 
cubebs,  which  had  been  restored  to  notice  with  such  extravagant  praise 
and  unqualified  approbation  ;  who  now  places  any  confidence  in  the 
specific  powers  of  that  substance  in  the  cure  of  the  disease  for  which  it 
was  considered  a  never-failing  remedy  ?  May  the  advocates  for  the 
virtues  of  iodine,  and  of  other  more  recently-introduced  remedies,  derive 
a  useful  lesson  of  practical  caution  from  these  precepts. 

As  we  are  investigating  the  follies  of  physic,  it  will  not  be  foreign  to 
the  subject  to  observe  that  the  above  remarks  may,  with  as  much  truth 
and  force,  be  applied  to  medical  writings  as  to  medical  substances ; 
nothing  is  more  fatal  to  the  permanent  character  of  an  author  than  the 
extravagant  and  unmerited  encomiums  of  the  reviewer — superlatives 
lavished  on  inferior  claims.  It  would  be  invidious  to  exemplify  this  truth, 
or  we  might  adduce  some  striking  instances  where  the  inappropriate 
wreath  has  strangled  the  object  which  it  was  intended  to  adorn.  Nor 
is  it  in  medicine  alone  that  such  a  reversal  of  judgment  is  brought  about 
by  exaggeration.  Books  have  been  written*  to  prove  most  clearly  that 
wfe  are  destroyed  by  our  bread,  drugged  to  death  in  our  beer,  poisoned 
in  our  water  ;  in  short,  that  we  must,  or  ought  to  be,  in  the  eye  of  rea- 
son, all  dead  and  buried ;  and  yet  are  we  walking  about,  prosecuting 
our  business  or  pleasure,  just  as  though  we  were  alive  and  healthy. 
Now,  mark  the  mischievous  tendency  of  such  a  system  of  exaggeration ; 

*  Ex.  gi.,  "  Death  in  the  Pot." 
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by  attempting  to  prove  too  much,  we  not  only  fail  in  accomplishing  a 
little  even  of  what  we  desire,  but  we  unwittingly  become  the  -advocates 
of  the  very  abuses  we  are  anxious  to  correct ;  while  we  strengthen  the 
cause  of  those  whose  delight  is  to  disparage  science,  by  forming  antith- 
eses of  what  they  please  to  call  theory  and  practice,  and  thus  to  cherish 
a  spirit  of  skepticism  with  regard  to  the  practical  utility  of  science.  I 
offer  these  observations  in  the  spirit  of  friendly  remonstrance,  from  an 
earnest  desire  to  warn  the  junior  members  of  our  profession  from  a  prac- 
tice which  deprives  experience  of  its  just  value,  and  breaks  down  the 
barrier  which  ought  to  separate  well-ascertained  truths  from  the  wild 
speculations  of  fancy. 

Skepticism  may  also  depend  upon  a  condition  of  mind  naturally  pro- 
duced by  a  particular  and  exclusive  line  of  education.  Those,  for  ex- 
ample, who  have  made  mathematics  their  sole  object  of  study,  will  not 
readily  receive,  without  distrust,  any  evidence  short  of  actual  demon- 
stration. 

There  are,  moreover,  those  who  cherish  a  spirit  of  skepticism  from 
an  idea  that  it  denotes  the  exercise  of  a  superior  intellect.  It  must  be 
admitted  that,  at  that  period  in  the  history  of  Europe  when  reason  be- 
gan to  throw  off"  the  yoke  of  authority,  it  required  superiority  of  under- 
standing, as  well  as  intrepidity  of  conduct,  to  resist  the  powers  of  that 
superstition  which  had  so  long  held  it  in  captivity ;  but  in  the  present 
age,  observes  Mr.  Dugald  Stewart,  "  unlimited  skepticism  is  as  much 
the  child  of  imbecility  as  implicit  credulity." 
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• 
He  who  is  governed  by  preconceived  opinions  may  be  compared  to 
a  spectator  who  views  the.  surrounding  objects  through  coloured  glasses, 
each  assuming  a  tinge  similar  to  that  of  the  glass  employed  ;*  or,  to 
borrow  a  striking  illustration  from  Sir  J.  Herschel,  who,  taking  iron  as 
his  subject,  observes,  that  "  while  the  vulgar  regard  it  as  actually  fire- 
proof, the  chemist  acknowledges  it  as  one  of  the  most  combustible  bodies 
in  nature.  The  poet  uses  it  as  an  emblem  of  rigidity,  but  the  smith  and 
engineer,  in  whose  hands  it  is  plastic,  and  moulded,  like  wax,  into  every 
form,  entertain  a  very  different  idea  of  its  nature ;  the  jailer  prizes  it 
only  as  an  obstruction,  while  the  electrician  sees  in  it  only  a  channel 
of  communication,  by  which  the  air  may  be  traversed  by  his  imprisoned 
fluid."  In  like  manner,  we  might  adduce  the  various  pathological  sys- 
tems of  different  ages,  and  show  that  they  have  constantly  borne  the 
impress  of  the  prevailing  science  of  the  day,  and  that  in  all  their  chan- 

*  How  facetiously  has  this  universal  tendency  of  the  human  mind  to  view  every  subject 
through  the  medium  of  its  own  predilections,  been  exemplified  in  the  character  of  Osbald- 
iston's  clerk  in  Rob  Roy !  The  accountant  is  even  made  to  reduce  the  great  rule  of  moral 
conduct  to  arithmetical  computation.  "Thus,"  says  he,  "let  A  do  to  B  as  he  would  haVe 
B  do  to  him ;  the  product  will  give  the  rule  of  conduct  required."  It  has  been  said  that 
there  is  nothing,  however  extravagant,  in  fiction,  that  has  not  been  equalled  in  real  life ; 
and  it  is  to  be  feared  that  the  history  of  physic  would  go  far  to  support  the  allegation.  If 
Osbaldiston's  clerk  be  a  caricature,  what  shall  we  say  of  the  mechanical  physicians  who 
attempted  to  adjust  the  doses  of  medicines  according  to  the  constitution,  by  a  mathemati- 
cal rule,  thus  :  they  say  "  the  doses  are  as  the  squares  of  the  constitution  ;"  and  in  the  Edin- 
burgh Medical  Essays,  there  is  actually  a  formal  attempt  to  correct  the  errors  of  this  rule. 
Alkahendi,  a  contemporary  of  Serapion,  in  the  ninth  century,  first  applied  the  rules  of  ge- 
ometrical proportion  and  of  musical  harmony  to  regulate  the  doses  of  medicine. 
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ges  and  modifications,  chameleon-like,  they  have  faithfully  reflected  the 
hue  and  colouring  of  the  ascendant  philosophy.  In  the  present  day,  all 
the  collateral  sciences  may  be  said  to  be  cultivated  by  the  physiologist 
and  physician,  without  any  injurious  predilections ;  and  this  happy 
union,  or  "  mutual  fecundation,^''  as  Cuvier  expresses  it,  has  not  only 
produced  a  swarm  of  new  facts,  but,  as  every  science  is  equally  regard- 
ed, it  prevents  our  remaining  the  slaves  of  any  particular  branch. 

It  may  be  readily  shown  that  crowds  of  inert  and  insignificant  drugs 
have  been  indebted  for  an  ephemeral  popularity  to  the  prevalence  of 
a  false  and  engrossing  theory.  The  celebrated  hypothesis  of  Galen 
respecting  the  virtues  and  operation  of  medicines  may  serve  as  an  ex- 
ample ;  it  is  a  web  of  philosophical  fiction  which  has  been  rarely  sur- 
passed in  absurdity.  Adopting  the  theory  of  Hippocrates  with  regard 
to  the  four  elements,  he  conceives  the  properties  of  all  medicines  to  be 
derived  from  what  he  calls  their  elementary,  or  carcfmaZ  qualities — Heat, 
Cold,  Moisture,  and  Dryness.  Each  of  these  qualities,  he  supposes, 
is  subdivided  into  four  degrees,  and  a  plant  or  medicine,  according  to 
this  ideal  assumption,  is  either  cold  or  hot,  in  the  first,  second,  third,  or 
fourth  gradation.  If  the  disease  to  be  treated  be  hot  or  cold  in  any  of 
these  four  stages,  a  medicine  possessed  of  a  contrary  quantity,  and  in 
the  same  proportionate  degree  of  elementary  heat  or  cold,  must  be  se- 
lected as  its  remedy.  Saltness,  bitterness,  and  acridness  depend,  in  his 
idea,  upon  the  relative  degrees  of  heat  and  dryness  in  different  bodies. 
It  will  be  easily  seen  how  a  belief  in  such  a  fancy  must  have  multiplied 
the  list  of  inert  articles  in  the  Materia  Medica,  and  have  corrupted  the 
whole  practice  of  physic.  From  this  source  we  may  trace  the  intro- 
duction of  an  extensive  list  of  different  seeds  into  practice  ;  and  within 
a  few  years  medical  writers,  in  the  true  jargon  of  Galen,  dtjscanted  upon 
the  virtues  of  the  four  greater  and  lesser  hoi  and  cold  seeds ;  and  in 
the  London  Dispensatory  of  1721  we  find  the  powders  of  hot  and  cold 
compound  powders  of  pearl.  Several  of  the  ancient  combinations  of 
opium,  with  various  aromatics,  are  also  indebted  to  Galen  for  their  ori- 
gin, and  to  the  blind  adherence  to  his  authority  for  their  lasting  reputa- 
tion ;  for  he  asserted  that  opium  was  cold  in  the  fourth  degree,  and  must 
therefore  require  some  corresponding  hot  medicine  to  moderate  its  frigid- 
ity. The  Edinburgh  College,  in  the  last  edition  of  their  Pharmacopaeia, 
have  omitted  the  Jamaica  pepper  in  the  pilulce  opiatcB,  which  evidently 
owed  its  origin  to  the  Galenist. 

The  Methodic  Sect,  founded  by  the  Roman  physician  Themison, 
a  disciple  of  Asclepiades  of  Bithynia,  and,  like  his  master,  of  the  school 
of  Epicurus,  rejected  the  doctrine  of  the  four  humours,  and  regarded 
the  solids  as  the  only  seats  of  disease ;  and  as  they  conceived  every 
disorder  to  depend  upon  constriction  or  relaxation,  so  did  they  class  all 
medicines  under  the  head  of  relaxing  or  bracing  remedies  ;  and  although 
this  theory  has  been  ages  ago  banished  from  the  schools,  it  still  con- 
tinues to  exert  a  certain  secret  influence  on  medical  opinions ;  the  gen- 
eral belief,  for  instance,  in  the  relaxing  effect  of  the  warm,  and  the 
equally  bracing  influence  of  the  cold  bath,  may  be  traced  to  conclusions 
deduced  from  the  operations  of  hot  and  cold  water  upon  parchment  and 
other  inert  bodies,*  while  several  medicines  in  present  use  may  be 
readily  recognised  as  the  legacies  of  this  defunct  philosophy. 

*  See  "  An  Experimental  Enquiry  into  the  Effects  of  Tonics  and  other  Medicines  on 
the  Cohesion  of  the  Animal  Fibre,"  by  Dr.  Crawford. 
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But,  among  all  the  systems  that  have  produced  important  changes  in 
the  Materia  Medica,  we  may  rank  the  two  great  rival  sects  of  chemists 
and  mathematicians  as  the  most  considerable.  The  rapid  advancement 
of  mathematical  science  during  the  latter  part  of  the  sixteenth  century, 
and  the  success  with  which  it  was  applied  to  various  branches  of  phi- 
losophy, naturally  led  to  its  introduction  into  the  practice  of  physic  ;  and 
hence  the  "  Intro-mathematical"  school.  Every  phenomenon  in  the  liv- 
ing body,  and  every  remedy  for  the  correction  of  its  disorders,  were  re- 
ferred to  a  mechanical  cause  ;  "  lentor  and  morhid  viscidity  of  the  blood'^ 
were  recognised  as  the  principal  cause  of  all  diseases,  and  attenuant 
and  diluent  medicines,  or  substances  endued  with  some  mechanical 
force,  were  considered  as  the  universal  remedies ;  thus,  Fourcroy  ex- 
plained the  operation  of  mercury  by  its  specific  gravity  ;*  and  the  advo- 
cates of  this  doctrine  favoured  the  general  introduction  of  the  prepara- 
tion of  iron,  especially  in  schirrus  of  the  spleen  or  liver,  upon  the  same 
hypothetical  principle  ;  for,  say  they,  whatever  is  most  forcible  in  remor 
ving  the  obstruction,  must  be  the  most  proper  instrument  of  cure  ;  such  is 
steel,  which,  besides  the  attenuating  power  with  which  it  is  furnished, 
has  still  a  greater  force  in  this  case  from  the  gravity  of  its  particles, 
which,  being  seven  times  specifically  heavier  than  any  vegetable,  acts 
in  proportion  with  a  stronger  impulse,  and,  therefore,  is  a  more  powerful 
deobstruent.  This  may  be  taken  as  a  fair  specimen  of  the  style  in 
which  the  mechanical  physicians  reasoned  and  practised.  The  same 
hypothetical  views  led  them  to  certain  conclusions  regarding  the  me- 
chanical state  of  the  blood  in  disease,  and  suggested  the  frequent  use  of 
the  lancet.  Dr.  Mead,  in  his  " Mechanical  Account  of  Poisons"  has 
soiine  very  amusing  speculations  to  account  for  the  effect  of  the  venom 
of  the  viper.  Upon  examining  the  poison  with  a  microscope,  he  ob- 
served "  a  number  of  saline  particles  shot  out,  as  it  were,  with  crystals 
of  an  incredible  tenuity  and  sharpness ;  and  so  rigid  were  these  spicula 
or  darts,  that  they  remained  unaltered  for  several  months."  He  adds, 
j"  These  iicule'  salts,  when  mingled  with  the  blood,  do  prick  the  globules, 
'  and  so  let  out  their  imprisoned  active  substance."  He  refers  the  oper- 
ation of  opium  to  a  volatile  salt,  which  "  expands  and  makes  a  disjunc- 
tion and  rarefication  of  the  blood,  which,  by  distending  the  vessels  of 
the  brain,  does  lessen  the  influx  of  the  nervous  fluid  by  pressing  upon 
the  little  tubuli  or  canals,  through  which  it  is  derived."  Locke  observes, 
in  his  Essay  on  the  Human  Understanding,  that  "  if  we  could  discover 
the  figure,  size,  texture,  and  motions  of  the  minute  constitutional  parts 
of  any  two  bodies,  we  should  know,  without  trial,  several  of  their  oper- 
ations one  upon  another,  as  we  do  now  the  properties  of  the  square  or 
a  triangle.  Did  we  know  the  mechanical  affections  of  the  particles  of 
rhubarb,  hemlock,  opium,  and  a  man,  as  a  watchmaker  does  those  of  a 
watch,  whereby  it  performs  its  operations,  and  of  a  file,  which,  by  rub- 
bing on  them,  will  alter  the  figure  of  any  of  the  wheels,  we  should  be 
able  to  tell  beforehand  that  rhubarb  will  purge,  hemlock  kill,  and  opium 
make  a  man  sleep." 

The  Chemists,  as  they  acknowledged  no  source  of  disease  but  the 

■*  Van  Swieten,  in  his  Commentaries  on  the  Venereal  Disease,  has  an  aphonsm  founded 
on  the  same  hypothesis :  "  Render  the  blood  and  lymph,more  fluid,  and  you  will  have  de- 
stroyed the  virus." — Sect.  1447.  In  the  first  volume  of  the  Transactions  of  the  College  of 
Physicians,  there  is  a  paper  to  the  same  effect,  entitled  "  On  the  Operation  of  Mercury  in 
different  Diseases  and  Constitutions,"  by  Edward  Barry,  M.D.,  F.R.S.,  read  at  the  College, 
July  12,  1767. 
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presence  of  some  hostile  acid  or  alkali — some  untoward  fermentation  of 
the  fluids — or  some  deranged  condition  in  the  chemical  composition  of 
the  body,  so  they  conceived  all  remedies  must  act  by  producing  some 
chemical  change  ;  but  the  influence  of  this  science  upon  the  Materia 
Medica,  from  the  revival  of  learning  to  the  present  day,  is  too  important 
to  be  hastily  treated ;  I  shall  therefore  devote  a  distinct  section  to  its 
consideration,  and  shall  only  here  observe,  that  no  branch  of  natural 
science,  in  its  application  to  medicine,  ever  gave  origin  to  more  error, 
or  conferred  upon  it  more  substantial  service. 

While  medical  opinion  was  balanced  between  the  mathematicians  and 
chemists,  from  the  ranks  of  the  latter  arose  a  master  spirit,  who,  throw- 
ing off"  the  shackle  of  authority,  asserted  that  all  the  changes  of  the  body 
were  under  the  influence  of  a  specific  agent,  which  he  called  Arch^us, 
and  which  he  imagined  to  reside  in,  or  to  be  in  some  way  attached  to, 
the  living  system  ;  and,  although  this  hypothesis  produced  but  little  in- 
fluence upon  the  practice  of  medicine,  it  afterward  became  the  match  to 
kindle  a  new  light,  which  may  be  said  to  have  thrown  into  obscurity  the 
rival  theories  that  were  based  upon  the  agencies  of  inert  matter.  Stahl, 
although  the  greatest  chemist  of  the  age,  was  soon  convinced  that  nei- 
ther his  own  science,  nor  that  of  mechanics,  could  in  themselves  furnish 
a  clew  to  unravel  the  mysteries  of  vital  action  ;  he  therefore  imagined 
the  existence  of  an  immaterial  animating  principle,  by  the  operation  of 
which  upon  the  organs  of  the  body,  he  supposed  all  the  vital  functions 
to  be  produced.  To  this  principle  he  gave  the  name  Anima  ;  and  we 
are  told  that  it  superintends  and  directs  every  part  of  the  animal  econo- 
my from  its  first  formation  ;  that  it  prevents  or  repairs  injuries,  and  counter- 
acts the  effects  of  morbid  causes.  In  his  investigations  into  the  nature 
of  this  supposed  principle,  he  undoubtedly  led  the  way  to  a  sounder 
physiology  ;  but  the  eflfect  of  his  theory  upon  the  practice  of  physic  was 
less  fortunate  ;  for,  jjnder  the  impression  of  this  ideal  system,  remedies 
of  the  most  inert  and  superstitious  kind  were  introduced,  while  his  dis- 
ciples, as  they  on  all  occasions  trusted  to  the  constant  attention  and 
wisdom  of  this  tutelary  agent,  so  did  they  zealously  oppose  the  use  of 
some  of  the  most  efficacious  instruments  of  art,  as  the  Penivian  bark, 
&c.,  and  few  physicians  were  so  reserved  in  the  use  of  general  reme- 
dies, as  bleeding,  vomiting,  and  the  like  ;  their  practice  was  therefore 
imbecile,  and  it  has  aptly  enough  been  denominated  "  A  Meditation  upon 
Death.''''  They  were,  however,  vigilant  in  observation  and  acute  in  dis- 
cernment, and  in  these  respects  were  worthy  followers  of  Hippocrates ; 
and  although  they  may  have  retarded  the  progress  of  therapeutics,  they 
as  certainly  have  advanced  the  study  of  pathology. 

Although  I  profess  to  offer  merely  a  few  illustrations  of  those  promi- 
nent doctrines  whose  applications  have  influenced  the  Materia  Medica, 
I  cannot  pass  over  in  silence  that  of  John  Brown,  "  the  child  of  genius 
and  misfortune."  As  he  generalized  diseases,  and  brought  all  within 
the  compass  of  two  grand  classes,  those  of  increased  and  those  of  dimin- 
ished excitement,  so  did  he  abridge  our  remedies,  maintaining  that  every 
agent  which  could  operate  on  the  human  body  was  a  stimulant,  having 
an  identity  of  action,  and  differing  only  in  the  degree  of  its  force  ;  so 
that,  according  to  his  views,  the  lancet  and  the  brandy-bottle  were  but 
the  opposite  extremes  of  one  and  the  same  class. 

But  the  most  absurd  and  preposterous  hypothesis  that  has  disgraced 
the  annals  of  medicine,  and  bestowed  medicinal  reputation  upon  sub- 
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Stances  of  no  intrinsic  worth,  is  that  of  the  "  Doctrine  of  Signatures," 
as  it  has  been  called,  which  is'  no  less  than  a  belief  that  every  natural 
substance  which  possesses  any  medicinal  virtues  indicates,  by  an  obvious 
and  well-marked  external  character,  the  disease  for  which  it  is  a  remedy, 
or  the  object  for  which  it  should  be  employed*  This  extraordinary  mon- 
ster of  the  fancy  has  been  principally  adopted  and  cherished  by  Para- 
celsus, Baptista  Porta,  and  Crollius,  although  traces  of  its  existence 
may  certainly  be  discovered  in  very  ancient  authors. t  The  root  of  the 
mandrake,  from  its  supposed  resemblance  to  the  human  form,  was  es- 
teemed as  a  remedy  for  sterility :  thus  did  Rachel  demand  from  her  sis- 
ter the  mandrakes  (^dudaim)  which  Reuben  had  gathered  in  the  field; 
impressed,  as  it  would  appear,  with  a  belief  in  the  efiicacy  of  that  plant 
against  barrenness  (Genesis,  xxx.,  14).  There  would,  moreover,  in  this 
case,  seem  to  have  been  some  idea  of  additional  virtue  arising  from  the 
person  who  gathered  it,  for  great  stress  was  laid  upon  this  circumstance, 
"  my  son's  mandrakes  ;"  such  a  notion  is  by  no  means  uncommon  in  the 
history  of  charms.  The  supposed  virtues  of  the  Lapis  Mtites,X  or  eagle- 
stone,  described  by  Dioscorides,  Aetius,  and  Pliny,  who  assert  that  if 
tied  to  the  arm  it  will  prevent  abortion,  and  if  fixed  to  the  thigh,  forward 
delivery,^  were,  as  we  learn  from  ancient  authority,  solely  suggested  by 
the  manner  in  which  the  nodule  contained  within  the  stone  moves  and 
rattles  whenever  it  is  shaken  :  "  Mtites  lapis  agitatus  sonitum  edit,  velut 
ex  altera  lapide  prasgnans."  The  conceit,  however,  did  not  assume  the 
importance  of  a  theory  until  the  end  of  the  fourteenth  century,  at  which 
period  we  find  several  authors  engaged  in  the  support  of  its  truth,  and 
it  will  not  be  unamusing  to  offer  a  specimen  of  their  sophistry  ;  they  af- 
firm that,  since  man  is  the  lord  of  the  creation,  all  other  creatures  are 
designed  for  his  use,  and,  therefore,  that  their  beneficial  qualities  and 
excellences  must  be  expressed  by  such  characters  as  can  be  seen  and 
understood  by  every  one ;  and  as  man  discovers  his  reason  by  speech, 
and  brutes  their  sensations  by  various  sounds,  motions,  and  gestures,  so 
the  vast  variety  and  diversity  of  figures,  colours,  and  consistencies  ob- 
servable in  inanimate  creatures,  is  certainly  designed  for  some  wise 
purpose.  It  mu^t  be,  in  order  to  manifest  those  peculiar  properties  and 
excellences,  which  could  not  be  so  effectually  done  in  any  other  way, 
not  even  by  speech,  since  no  language  is  universal.     Thus,  the  lungs 

*  This  conceit  did  not  escape  the  notice  of  the  metaphysical  poets  of  the  seventeenth 
century.    Cowley  frequently  availed  himself  of  it  to  embellish  his  verse. 

t  "  Believe  mechanic  Virtuosi 

Can  raise  them  mountains  in  Potosi, 

Seek  out  for  plants  with  signatures 

To  qiuick  of  universal  cures." — Butler's  Hudibras. 

Dr.  Trotter  (Anat.  of  Drunkenness)  offers  the  following  very  conclusive  objection  to  Dr. 
Brown's  theory  of  disease  :  "If  we  begin  at  good  health,"  says  he,  "  and  stimulate  a  man 
up  to  any  sthenic  disease,  he  must  afterward  fall  to  a  point  below  what  he  originally  was ; 
and  in  descending  the  scale,  he  must  at  one  period  of  his  descent  touch  at  good  health. 
The  yellow-fever  is  a  sthenic  disease  in  the  first  stage ;  in  the  second,  it  is  a  mixture  of 
sthenic  and  asthenic.  Now,  in  its  descent  from  one  end  of  the  scale  to  the  other,  the  pa- 
tient at  one  time  must  have  been  at  the  point  of  good  health,"  p.  52. — Am.  Ed. 

X  This  mineral  derives  its  name  from  the  ancient  belief  that  it  was  found  In  the  nest  of 
the  eagle.    It  is  a  variety  of  iron  ore. 

4  A  similar  conceit  still  exists  among  the  Chinese,  who  recommend  the  sea-horse,  a  ma- 
rine insect  about  six  inches  long,  and  having  some  resemblance  to  a  horse,  for  its  reputed 
property  of  procuring  the  safe  and  easy  delivery  of  a  woman,  as  well  as  preserving  the  life 
of  her  offspring  in  cases  of  difficult  and  dangerous  parturition.  "  It  is  sufficient,"  says  a 
Chinese  writer  on  the  subject,  "  to  place  this  marine  insect  in  the  hand  of  a  woman  in  la- 
bour, and  she  will  then  be  delivered  of  her  burden  with  the  same  facility  as  a  ewe  which 
has  gone  her  fuU  time." — Am.  Ed. 
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of  a  fox  must  be  a  specific  for  asthma,  because  that  animal  is  remarka- 
ble for  its  strong  powers  of  respiration.  Turmeric  has  a  brilliant  yel- 
low colour,  which  indicates  that  it  has  the  power  of  curing  jaundice ; 
by  the  same  rule,  Poppies  must  relieve  diseases  of  the  head ;  Agaricus, 
those  of  the  bladder ;  Cassia  Fistula,  the  affections  of  the  intestines ; 
and  Aristolochia,  the  disorders  of  the  uterus.  The  polished  surface 
and  stony  hardness  which  so  eminently  characterize  the  seeds  of  the 
Litho^permum  Officinale  (common  gromwell)  were  deemed  a  certain  in- 
dication of  their  efficacy  in  calculous  and  gravelly  disorders  ;  for  the 
same  reason,  the  roots  of  the  Saxifraga  Granulata  (white  saxifrage) 
gained  reputation  in  the  cure  of  similar  diseases ;  and  the  Euphrasia 
(eye-bright)  acquired  fame  as  an  application  in  complaints  of  the  eye, 
because  it  exhibits  a  black  spot  in  its  corolla  resembling  the  pupil.  In 
the  curious  work  of  Chrysostom  Magnenus  (Exercit.  de  Tabaco),  we 
meet  with  a  whimsical  account  of  the  signature  of  tobacco.  "  In  the 
first  place,"  says  he,  "  the  manner  in  which  the  flowers  adhere  to  the 
head  of  the  plant  indicates  the  infundihulum  cerebri  and  pituitary  gland  ; 
in  the  next  place,  the  three  membranes  of  which  its  leaves  are  compo- 
sed announce  their  value  to  the  stomach,  which  has  three  membranes."* 

The  blood-stone,  the  heliotropium  of  the  ancients,  from  the  occasional 
small  specks  or  points  of  a  blood-red  colour  exhibited  on  its  green  sur- 
face, is  even  at  this  day  employed,  in  many  parts  of  England  and  Scot- 
land, to  stop  a  bleeding  from  the  nose  ;  and  nettle  tea  continues  a  popu- 
lar remedy  for  urticaria.  The  powder  occasionally  found  within  the 
cavity  of  flints  is  still  used,  in  our  chalk  countries,  as  a  remedy  in  cal- 
culous complaints.  Dr.  Beddoes  mentions  a  case  of  this  kind  which 
occurred  within  his  own  knowledge,  but  he  observes  that  the  idea  was 
probably  conceived  on  the  supposition  that  one  kind  of  grit  would  draw 
or  drive  the  other  out  of  the  body — "  Clavum  Clavo" — if  so,  Hahnemann 
has  been  anticipated  ;  but  more  of  this  anon. 

It  is  also  asserted  that  some  substances  bear  the  signatitres  of  the 
humours,  as  the  petals  of  the  red  rose  that  of  the  blood,  and  the  roots  of 
rhubarb,  and  the  flowers  of  saffron,  that  of  the  bile.f 

I  apprehend  that  John  of  Gaddesden,  in  the  fourteenth  century,  cele- 
brated by  Chaucer,  must  have  been  directed  by  some  remote  analogy  of 
this  kind  when  he  ordered  the  son  of  Edward  I.,  who  was  dangerously 
ill  with  the  smallpox,  to  be  wrapped  in  scarlet  cloth,  as  well  as  all  those 
who  attended  upon  him,  or  came  into  his  presence  ;  and  even  the  bed 
and  room  in  which  he  was  laid  were  covered  with  the  same  drapery  ; 
and  so  completely  did  it  answer,  say  the  credulous  historians  of  that 
day,  that  the  prince  was  cured  without'having  so  much  as  a  single  mark 
left  upon  him. I 

In  enumerating  the  conceits  relating  to  the  Materia  Medica,  we  must 

*  "  Chrysost.  Magneni  Exercit.  de  Tabaco." 

t  For  a  farther  account  of  this  conceit,  see  CroUius,  in  a  work  appended  to  his  "  Basil- 
ica Ohymica,"  entitled  "  De  Signaturis  intemis  rerum,  seu  de  vera  et  viva  Anatomia  ma- 
joris  et  minoris  mundi." 

i  In  a  curious  old  work,  entitled  "  Popular  Errours  in  Physic,"  by  the  learned  physician, 
James  Primrose,  London,  are  the  following  remarks  :  "That  red  cloths  are  not  to  bee  pre- 
ferred before  others  for  the  voyding  of  the  measils.  That  in  the  measils  and  smallpox,  the 
endeavours  of  nature,  purging  out  the  humours  into  the  habit  of  the  body,  is  to  be  assisted, 
it  is  manifest  by  the  verdict  of  physicians,  and,  seeing  that  nature  itself  teaches  it,  there- 
fore, every  one,  even  the  most  ignorant  among  the  people,  knows  it.  Wherefore,  many 
doe  use  to  cover  the  sick  with  red  cloaths,  for  they  are  thought,  by  the  affinitie  of  the  colour, 
to  draw  the  blood  out  of  them  ;  or,  at  least,  some  suppose  that  it  is  done  by  force  of  im- 
agination ;  and  not  only  the  people,  but  also  very  many  physicians  use  them,"  &c. 
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not  omit  the  idea,  so  prevalent  at  one  period,  that  all  poisonous  suhstan- 
ces  possess  a  powerful  and  mutual  elective  attraction  for  each  other ;  and 
that,  consequently,  if  a  substance  of  this  kind  were  suspended  around 
the  neck,  it  would,  by  intercepting  and  absorbing  every  noxious  particle, 
preserve  the  body  from  the  virulence  of  contagious  matter.  Angelus 
Sala,  accordingly,  gives  us  a  formula  for  what  he  terms  his  magnes  ar- 
senicalis,  which  he  asserts  will  not  only  defend  the  body  from  the  influ- 
ence of  poison,  but  will,  from  its  powers  of  attraction,  draw  out  the  ven- 
om from  the  infected  person.  In  the  celebrated  plague  of  London,  we 
are  informed  that  amulets  of  arsenic  were,  upon  this  principle,  suspend- 
ed over  the  region  of  the  heart  as  a  preservative. 

There  is  yet  to  be  mentioned  another  conceit,  which  long  existed, 
with  respect  to  the  subject  of  antidotes — a  belief  that  every  natural  poi- 
son carried  within  itself  its  own  antidote.  Thus,  we  learn  from  the 
writings  of  Dioscorides,  Galen,  and  Pliny,  that  the  virus  of  the  cantharis 
vesicatoria  existed  in  the  body  of  the  fly,  and  that  the  head,  feet,  and 
•wings  contained  its  antidote  ;  for  the  same  potent  reason  were  the  hairs 
of  a  rabid  dog  esteemed  the  true  specific  for  hydrophobia ;  and  in  the 
second  volume  of  the  Hamburgh  Medical  Repository  may  be  found  col- 
lected a  number  of  striking  cases,  and  various  authorities,  in  proof  of  the 
specific  power  of  the  blood  of  a  rabid  animal  in  the  cure  of  that  disease. 
From  the  same  notion,  the  fat  of  the  viper  was  regarded  as  a  remedy 
for  its  bite.* 

It  might  have  been  expected  that  the  impulse  which  the  theory  and 
practice  of  physic  have  of  late  years  received  from  the  purer  spirit  of 
philosophy,  would  have  forever  carried  it  beyond  the  sphere  of  such 
blind  prejudices  and  shallow  paradoxes  ;  it  is  therefore  with  feelings  of 
humiliation  that  I  proceed  to  notice  that  new-blown  bubble  which  has 
been  distinguished  by  the  high-sounding  title  of  Homoopathic  System, 
or  the  art  of  curing  founded  on  resemblances,  as  its  name  expresses 
{ofiolov  Trddog),  a  system  founded  on  the  chimerical  belief  that  every 
disease  is  curable  by  such  medicines  as  would  produce  in  a  healthy  person 
symptoms  similar  to  those  which  characterize  the  given  disease.  "  Similia 
siMiLiBus  curentur" — a  dogma  which  is  directly  opposed  to  the  pal- 
liative system  of  Hippocrates,  "  Contraria  contrariis." — {Aphorism 
32,  sect.  2.) 

It  cannot  be  expected  that  I  should  do  more  than  give  an  outline  of 
this  extraordinary  system.  Those  who  desire  to  penetrate  farther  into 
its  mysticism  may  consult  the  work  of  its  founder,!  or  more  readily  an 
able  article  in  No.  c.  of  the  Edinburgh  Review.  If  the  principle  of 
Hahnemann  be  true,  we  must  certainly  admit  with  the  author,  that  al- 
though for  thousands  of  years  it  may  have  escaped  recognition,  still  it 
must  have  left  in  every  age  visible  traces  of  its  occasional  development. 

It  was  therefore  natural  for  Hahnemann,  after  he  had  accidentally 
found  that  bark,  which  cures  intermittents,  produced  in  his  own  frame 
anguish  symptoms,  to  search  for  analogous  cases  among  the  various 
medical  authorities  of  ancient  and  modern  times.  Forty  pages  of  cita- 
tion, observes  the  author  of  the  review  above  alluded  to,  demonstrate 
that  the  search  was  not  made  in  vain.     A  short  account  of  the  most  re- 

*  In  various  black-letter  works  on  Demonology,  we  are  assured  that  three  scruples  of 
the  ashes  of  the  witch,  when  she  has  been  well  and  carefully  burned  at  a  stake,  is  a  sure  ca- 
tholicon  against  all  the  evil  effects  of  witchcraft.  The  author  of  Waverley  alludes  to  this 
superstition  in  his  Abbot. 

t  Organon  des  Heilkunst  von  Samuel  Hahnemann,  fourth  edition,  Dresden  and  Leip- 
sic,  8vo,  1820. 
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raarkable  of  these  cases  will  probably  be  the  easiest  mode  oC  putting  the 
reader  in  full  possession  of  the  pith  and  marrow  of  the  homoeopathic 
doctrine.  Thus,  the  author  of  the  fifth  book,  KmSrj^cjv,  describes  an 
Athenian  attacked  by  the  most  violent  cholera,  as  cured  by  hellebore, 
which  is,  in  itself,  so  violently  emetic  and  cathartic  as  to  produce  a  kind 
of  cholera.  Again,  the  English  sweating  sickness,  which  appeared  for 
the  first  time  in  1485,  and  was  of  so  destructive  a  character  as  to  kill 
nine  tenths  of  those  attacked  with  it,  could  not  be  allayed  until  the  use 
of  sudorijics  was  resorted  to.  In  like  manner,  Fritze  and  De  Haen  saw 
convulsions  and  delirium  produced  by  a  species  of  nightshade,  and  the 
latter  physician,  by  aid  of  small  doses  of  the  same  poison,  effected  the 
cure  of  similar  convulsions.  From  learned  quotation  Hahnemann  de- 
scends to  common  experience.  He  asks  whether  we  do  not  apply 
snow  or  ice  to  a  frozen  limb — whether  the  cook  does  not  expose  a 
scalded  hand  to  the  fire,  wisely  despising  the  increased  smart  which 
this  occasions,  in  the  conviction  that  the  pain  and  its  cause  will  be  re- 
moved by  a  few  minutes  of  endurance  1  Others,  he  says,  apply  heated 
spirits  of  wine,  or  oil  of  turpentine,  which  work  a  cure  in  a  few  hours ; 
whereas  cooling  salves  might  be  used  in  vain  for  as  many  months,  while 
cold  water  would  only  aggravate  the  mischief.  And  here  the  culinary 
empiric  has  the  support  of  mighty  names.  Fernelius  {Therap.,  1.  vi.,  c, 
20)  recommends  us  to  bring  the  burned  part  to  the  fire.  John  Hunter 
condemns  the  use  of  cold  water,  and  approves  of  exposure  to  heat, 
Sydenham  and  Benjamin  Bell  declare  for  spirits  of  wine,  and  Kentish, 
Heister,  and  John  Bell  applaud  the  use  of  turpentine.  It  is  from  such 
facts,  backed  by  such  authorities,  that  he  takes  his  stand ;  and  in  the 
deep  conviction  of  the  truth  of  his  principle,  and  the  importance  of  his 
discovery,  he  triumphantly  exclaims,  "  Yes !  there  were,  from  time  to 
time,  physicians  who  surmised  'the  important  truth,  that  medicines 
healed  disease  only  through  their  fitness  for  exciting  analogous  symp- 
toms." But  enough  of  his  principle — let  us  now  examine  the  mode  of 
its  application.  It  will  be  readily  perceived  that  the  homceopathist  can 
have  no  other  object  than  to  deal  with  the  symptoms ;  he  does  not  in- 
quire whether  the  patient  has  a  fever,  or  a  fit  of  the  gout,  or  a  disease 
in  the  brain,  liver,  or  lungs,  but  he  makes  curious  inquiries  as  to  the 
state  of  the  skin,  his  joints,  or  his  great  toe.  Since  these  symptoms 
are  the  great  object  of  attack,  and  since,  according  to  his  doctrine,  every 
collection  of  them  must  be  cured  by  something  which  would  excite 
analogous  affections  in  a  healthy  subject,  the  nature  of  a  homceopathic 
pharmacopoeia  may  be  readily  imaghied.*  It  may,  perhaps,  be  asked 
how  the  tendencies  of  different  medicaments,  to  produce  particular 
symptoms,  can  be  ascertained  ? — by  experience.  "  A  set  of  meek  and 
much-enduring  men,  of  sound  constitutions,  must  be  found  ready  to  sub- 
mit their  own  bodies  to  the  useful  but  unpleasing  task  of  serving  as 
pharmaceutical  tests."  But  the  most  absurd  and  startling  part  of  the 
story,  and  that  which  will  assuredly  give  the  rudest  shock  to  the  read- 

*  Is  it  not  highly  probable  that  Hahnemann  borrowed  the  homoeopathic  theory  from  the 
practice  of  Celsus,  who  treated  dropsy  by  throwing  his  patient  into  a  pond  of  water?  "for," 
says  he,  "  the  only  remedy  is  to  throw  him,  unexpectedly,  into  a  fishpond,  and  if  he  be  un- 
able to  swim,  keep  him  for  some  time  immersed,  so  as  to  make  him  swallow  a  portion  of 
the  water,  and  then  raise  him  out  of  it,  alternately  immersing  and  emerging  him;  but  if 
able  to  swim,  he  should  be  kept  in  the  same  manner  at  times  immersed  by  force,  so  as  to 
be  surfeited  by  water  ;  by  which  means  both  the  thirst  and  the  dread  of  water  will  be  ef- 
fectually subdued," — Similia,  Similibus. — Am.  Ed. 
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er's  credulity,  yet  remains  to  be  told :  it  is  the  marvellous  exiguity  of 
the  doses  which  are  required  for  producing  the  desired  effect — a  dose 
which  the  English  practitioner  might  give  to  a  suckling  would,  in  the 
hands  of  a  disciple  of  Hahnemann,  be  sufficient  to  cure  the  inhabitants 
of  a  whole  solar  system  !  The  millionth  part  of  a  grain  of  many  sub- 
stances is  an  ordinary  dose ;  but  the  reduction  proceeds  to  the  hillionih, 
trillionth,  nay,  even  to  the  decillionih  portion  of  a  grain  !  Now  let  us  ask 
whether  it  has  ever  occurred  to  the  reader  to  imagine  a  quantity  repre- 
sented by  a  decillion  ?  if  not,  we  will  enlighten  him  upon  this  point. 
Suppose,  then,  that  every  inhabitant  upon  the  face  of  the  globe  were  to 
take  this  homoeopathic  dose  every  second  of  time,  six  thousand  years 
must  elapse  before  a  single  grain  could  be  consumed !  But  it  will  be 
asked.  How  can  so  minute  a  division  be  practically  effected  ?  This 
question  will  be  most  readily  answered  by  giving  a  specimen  of  their 
formulae.  Supposing  the  medicine  to  belong  to  the  mineral  kingdom, 
one  grain  of  it,  if  possible,  in  a  pulverized  form,  is  to  be  mixed  with 
ninety-nine  grains  of  sugar  of  milk,  by  rubbing  them  together  in  a  glass 
or  stone  mortar  for  the  space  of  an  hour.  Of  this  mixture  one  grain  is 
in  like  manner  to  be  rubbed  with  ninety-nine  grains  of  sugar  of  milk,  so 
that  each  grain  of  this  second  composition  contains  only  one  ten 
thousandth  part  of  the  original  grain  of  medicine.  A  third  trituration 
will  bring  the  proportion  down  to  one  millionth,  a  sixth  to  one  billionth, 
and  so  oh.  In  the  preparation  of  mercury,  one  grain  of  pure  running 
quicksilver  is  reduced  in  this  manner  to  the  millionth  degree :  a  single 
grain  of  the  powder  thus  obtained  is  then  dissolved  in  ninety-nine  drops 
of  diluted  spirits  of  wine  ;  one  drop  of  which  solution  is  again  shaken 
together  with  ninety-nine  drops  of  the  vinous  spirit ;  and  another  repe- 
tition of  this  process  having  reduced  the  mixture  to  the  billionth  degree, 
a  few  sugar  pellets,  of  the  size  of  poppy  seeds,  are  moistened  with  this 
liquid,  whereof  two  or  three  constitute  a  dose !  But  the  deglutition  of 
even  these  minute  particles  is  not  esteemed  always  needful ;  in  some 
instances  it  is  only  necessary  to  smell  the  vial  in  which  the  pellets 
are   enclosed.*     Now   the   reader  will  be    curious  to  hear   what  the 

*  The  reader  will  be  able  to  judge  of  the  efficacy  of  the  homoeopathic  preparations  frora 
the  following  calculations,  which  are  mathematically  correct.  It  will  be  recollected  that 
but  one  grain  of  medicine  is  employed  for  all  the  dilutions,  however  inert  the  substance 
may  be,  as  sulphur,  charcoal^- sponge,  lime,  &c.,  and  the  higher  dilutions  are  considered 
more  powerful  than  the  lower. 

Dilutions.  Cubic  feet  of  Water,  weight  62.5  lbs.  to  the  foot.    (Decimals  rejected.) 

5    22  587 
10    228,571,428,571,428 
15    2,285,714,285,714,285,714,285,714 
20    22,857,142,857,142,857,142,857,142,857,142,857 
25    228,571,428,571,428,571,428,571,428,571,428,571,428,571,428 
30    2,285,714,285,714,285,714,285,714,285,714,285,714,285,714,285,714,285,714. 
Cubic  feet  of  Sugar.    Spec,  gravity  1.6.     (Decimals  rejected.) 
5     14,285 

10     142,857,142,857,142 
15    1,428,571,428,571,428,571,428,571 
20    J4,285,714,285,714,285,714,285,714,285,714,285 
25    142,857,142,857,142,857,142,857,142,857,142,857,142,857,142 
30    1,428,571,428,571,428,571,428,571,428,571,428,571,428,571,428,571,428,571. 
Diameter  in  feet  and  miles  of  a  sphere  of  Sugar  whose  solid  contents  are  equal  to  the  qnantity  in 
the  preceding  calculation.     {Decimals  rejected.) 
Feet.  Miles. 

5    30 

10    64,859  12 

15     139,733,576  26,464 

20    301,046,863,889  57,016,451 

25 
30    1,397,335,762,135,022,914  264,646,924,646,784 
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homoeopathist  can  possibly  adduce  in  support  of  so  strange  a  vagary  of 
the  imagination,  he  shall  therefore,  in  a  few  words,  be  informed  of  the 
process  of  reasoning  by  which  the  value  of  infinitesimal  doses  is  sought 
to  be  established.  "  Since,  in  the  treatment  of  disease,  medicines  cal- 
culated to  produce  similar  effects  are  alone  to  be  used,  these  medicines 
will  have  to  work  upon  an  organization  already  predisposed  to  be  aflect- 
ed  by  them ;  and  the  power  of  medicine  being  at  any  rate  more  ener- 
getic than  that  of  natural  sickness,  a  very  small  quantity  of  medicine 
must  be  adequate  to  act  upon  an  organization  thus  prepared.  The 
slightest  aggravation  of  the  disease  by  medical  means  will  constitute  an 
artificial  malady  powerful  enough  to  control  and  suppress  the  natural 
one ;  and  the  more  slight  this  artificial  malady,  the  more  easily  will  it, 
in  its  turn,  give  way  to  the  vital  principle."  In  the  next  place,  Hah- 
nemann contends  that  the  rubbing  and  shaking  to  which  the  preparations 
are  subjected,  not  only  alter,  but  develop,  in  a  manner  hitherto  unknown, 
the  powers  of  the  drugs  so  treated :  so  that  it  is  upon  the  augmented 
force  of  the  medicines,  however  reduced  in  bulk,  which  results  from  his 
method  of  preparing  them,  that  the  founder  of  this  strange  system  seems 
inclined  to  rest  his  explanation. 

That  among  the  credulous  public  a  train  of  knight-errants  should  be 
found  to  enter  the  lists  against  science  and  common  sense  is  not  so  ex- 
traordinary ;  but  that  any  professional  man  of  ordinary  education  and 
honesty  should  present  himself  as  the  defender  of  a  doctrine  that  con- 
tradicts all  facts,  and  confounds  all  opinions,  is  wholly  unaccountable. 
"  But  cures  have  been  performed  through  its  means ;"  tcue — but  on 

Dilutions.  Cubic  miles  ofWater.    (Decimals  rejected.) 

5 

10     1,552 

15    15,528,166,354,612 
20     155,281,663,546,126,356,043,711 
25     155,281,663,546,126,356,043,711,416,427,470,7 
30     155,28 1 ,663,546, 126,356,043,7 1 1 ,4 1 6,427,470,792, 147,007,20 
A  few  illustrations,  by  way  of  comparison,  may  not  be  amiss. 


Longest  diameter  of  the  orbit  of  the  comet  of 
Do.  of  Halley's  comet        .... 
Distance  of  the  nearest  fixed  star 
Greatest  distance  of  Earth  from  the  Sun 

do.  Mercury      do. 

do.  Venus         do. 

do.  Moon  do. 

do.  Mars  do. 

do.  Jupiter        do. 

do.  Saturn         do. 

do.  Herschel     do. 


Miles. 

13,000,000,000 

3,420,000,000,000 

20,140,000,000,000 

97,118,538 

132,487,077 

164,602,034 

254,084 

241,047,462 

592,279,083 

1,006,655,236 

1,918,089,022 


Thus  it  appears  that  the  20th  dilution  would  require  a  sphere  oi  sugar  more  than  half  the 
diameter  nf  the  sun's  distance  from  the  earth,  and  a  sphere  of  water  about  equal  in  diameter  to 
the  same  distance ;  while  the  30th  would  require  a  sphere  of  sugar,  in  comparison  of  the 
diameter  of  which,  the  distance  of  Herschel  from  the  earth  would  form  but  an  infinitely 
small  fraction !  Hahnemann,  however,  recommends  that  the  dilutions  be  carried  in  certJiin 
cases  as  high  as  the  1500th,  and  remarks,  "  Experience  has  proved  that  it  is  impossible  to  at- 
tenuate the  dose  of  a  perfectly  homeopathic  remedy  to  such  a  degree  that  it  mil  not  produce  a  de- 
cided amelioration  in  the  disease." — {Stratten's  Tran.  of  Organon,  p.  274.)  Again,  all  the  fresh- 
water lakes  in  North  America,  including  the  great  lakes  at  the  North,  are  estimated  to  con- 
tain/owrieen  thousand  cubic  miles  of  water ;  but  the  eleventh  dilution  would  require  more  than 
ten  times  this  quantity  of  fluid.  A  grain  of  antimony  dropped  into  Lake  Superior  would 
therefore  suffice  for  centuries  to  medicate  its  waters,  so  that  a  teaspoonful,  taken  at  the 
Falls  of  Niagara,  would  constitute  a  much  stronger  dose  than  the  homoeopaths  usually  ad- 
minister. It  is  demonstrable  that  a  single  rose,  growing  on  the  surface  of  our  earth,  or  even 
the  planet  Herschel,  would  be  more  likely  to  affect  each  inhabitant  on  our  globe  by  its 
aroma,  more  powerfully  than  any  homoeopathic  medicine  whatever  at  the  20th  dilution  !— 


Am.  Ed. 


E 
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whom  ?  On  hypochondriacs  who  have  been  drenched  for  years  with 
physic,  and  to  whom  this  system  has  brought  a  truce,  while  it  has  en- 
couraged their  faith  through  the  medium  of  the  imagination. 

If  it  were  necessary  to  enter  upon  a  serious  refutation  of  this  doc- 
trine, we  might,  in  the  first  place,  observe,  that  symptoms,  apparently 
similar,  arise  from  the  most  opposite  conditions  of  disease  ;  witness,  for 
instance,  those  connected  with  disturbance  of  the  digestive  and  cerebral 
organs.  Then,  with  regard  to  the  facts  upon  which  this  doctrine  is 
founded ;  who  ever  heard  of  quina  producing  ague,  or  colchicum  the 
gout  ?  All  experience  disproves  these  data  ;  some  of  the  members  of 
the  Academie  de  Medecine  have  fairly  put  them  to  the  test.  Andral  tried 
the  system  on  one  hundred  and  thirty  patients,  in  the  presence  of  the 
homcEopathists  themselves,  adopting  every  care  and  precaution,  yet  in 
not  one  instance  was  he  successful ;  in  short,  by  what  stretch  of  inge- 
nuity or  compass  of  belief  can  any  rational  person  be  brought  to  the  con- 
viction that  a  portion  of  matter  so  infinitely  small  can  ever  affect  the  hu- 
man frame ;  or,  supposing  that  possible,  how  can  we  admit  that  the 
remedies  proposed  are  appropriate  to  the  diseases  1* 

"  Malum  quod  minimum  est,  id  minimum  est  malum." 


In  the  foregoing  sketch  my  object  has  not  been  to  furnish  anything 
like  a  connected  history,  but  to  point  out  such  prominent  doctrines  as 
may  have  retarded  or  accelerated  our  knowledge  of  medicinal  substan- 
ces. To  us,  enlightened  as  we  are  in  the  present  day  by  the  highly-ad- 
vanced state  of  the  various  collateral  branches  of  science,  we  cannot 
but  feel  surprised  that  hypotheses,  so  extraordinary  and  apparently  ab- 
surd, should  connect  themselves  with  names  which  we  have  been  taught 
to  revere  as  the  luminaries  of  physic  ;  but  though  history  may  thus 
throw  into  prominent  relief  the  errors  of  the  past,  it  will  no  less  point 
out  examples  of  wisdom,  and  enable  us  to  draw  lessons  of  instruction 
from  its  stores  ;  we  shall  find,  for  instance,  that  the  wisest  of  those  phy- 
sicians, however  they  may  have  indulged  in  extravagant  hypotheses, 
never  allowed  their  speculations  to  vitiate  their  practice,  or  to  divert 
them  from  the  steady  path  of  experience.  The  former  must  be  attribu- 
ted to  the  darkness  of  the  age,  the  latter  to  the  sound  understanding  and 

*  Dr.  Millingen,  who  has  been  claimed  as  a  believer  in  homoeopathy,  observes,  "  To  sup- 
port his  doctrines,  Hahnemann  should  have  proved,  1st,  that  medicinal  powers  do  pro- 
duce an  artificial  malady  similar  to  the  natural  affection ;  2d,  that  the  organism  only  re- 
mains under  the  influence  of  the  medicinal  disease ;  3d,  that  this  medicinal  disease  is  of 
short  duration ;  and,  4th,  that  all  these  effects  can  only  be  produced  by  a  medicine  selected 
according  to  the  similarity  of  symptoms.  Our  theorist  has  utterly  failed  in  his  endeavours 
to  establish  these  facts." — Curiosities  of  Literature,  p.  236. 

He  has  also  stated  that  Hahnemann  was  notoriously  unsuccessful  in  his  practice,  "al- 
though he  had  pronounced  his  own  doctrines  infallible,  and  founded  on  imniutable  laws  ; 
so  that,  in  1828,  he  announced  that  he  had  discovered  the  hidden  source  of  the  obstacles 
he  encountered ;  and  that,  after  many  years  of  experiments  and  meditation,  he  had  come 
to  the  conclusion  that  almost  all  chronic  diseases  originated  from  constitutional  miasmatic 
affections  or  predispositions,  which  he  divides  into  sycosis,  syphilis,  and  psora,  or,  in  plain 
English,  the  itch!"  We  may  add,  that  Hahnemann  himself  violates  his  own  principle  of 
"  similia"  on  almost  every  page  of  his  writings ;  for,  besides  recommending  antidotes  to 
several  poisons,  alkalies  against  mineral  acids,  liver  of  sulphur  against  metaUic  poisons, 
coffee,  camphor,  and  ipecacuanha  against  poisoning  by  opium,  &c.,  he  remarks,  "  In  ur- 
gent and  dangerous  cases,  or  in  diseases  that  have  just  broken  out  in  persons  who  were, 
previously  in  health,  such  as  asphyxia  by  lightning,  suffocation,  freezing,  drovvning,  &c., 
it  is  proper,  in  the  first  instance  at  least,  to  reanimate  the  feeling  and  instability  by  the 
aid  of  palliatives,  such  as  slight  electric  shocks,  injections  of  strong  coffee,  stimulating 
odours,  warmth,"  &c.,  thus  acting  contrarily  to  the  morbid  state  by  stimulants,  and  in  the 
most  direct  manner,  producing  an  opposite  state,  according  to  the  rule  "  contraria," — Am.  Ed. 
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penetration  of  the  individual.  Hippocrates  never  suffered  his  theoiy  of 
the  humours  to  supersede  his  vigilant  observation  of  facts.  Aretaeus 
was  a  disciple  of  the  Pneumatics  (a  branch  from  the  Methodics),  but 
the  medical  scholar  knows  full  well  how  to  appreciate  his  unrivalled 
descriptions  of  disease. 

Baglivi  was  a  zealous  partisan  of  the  latro-mathematical  school,  but 
in  practice  he  was  a  faithful  follower  of  Hippocrates.  Sydenham  was 
a  believer  in  the  morbid  fermentation  of  the  fluids,  but  he  kept  his  theo- 
ry in  subjection  to  his  experience,  and  was  one  of  the  wisest  of  practi- 
cal physicians.  Boerhaave  was  attached  to  the  mechanical  doctrine  of 
Bellini,  but  who  ever  read  his  Institutions  and  his  Aphorisms,  who  did 
not  recognise  in  him  the  correct  observer  and  sagacious  practitioner  1 
Theory  can  no  more  mislead  such  practitioners  than  the  Will  oi'  the 
wisp  can  seduce  the  traveller  who  carries  a  lighted  torch.  Thus,  then, 
the  importance  attached  to  the  distinction  between  the  dogmatist  and 
empiric  has  no  substantial  foundation.  It  has  been  well  observed,  that 
"  the  boldest  dogmatist  professes  to  build  his  theory  upon  facts,  and 
the  strictest  empiric  cannot  combine  his  facts  without  some  aid  from 
theory."  Far  otherwise,  however,  is  it  where,  without  the  light  of  ex- 
perience, or  the  talent  for  observation,  the  student  deeply  imbued  with 
the  speculations  of  the  schools,  enters  upon  the  practice  of  physic  ; 
hence,  in  the  hands  of  those  whose  theories  have  not  been  under  the 
subjection  of  experience,  have  many  of  our  more  valuable  remedies 
fallen  into  disrepute  ;  the  fame  even  of  Peruvian  bark  has  been  occa- 
sionally obscured  by  the  clouds  of  false  theory  ;  some  have  condemned 
its  use  altogether,  "  because  it  did  not  evacuate  the  morbific  matter :" 
others,  again,  "  because  it  only  bound  up  the  spirits,  and  stopped  the 
paroxysms  for  a  time,  and  favoured  the  translation  of  the  peccant  matter 
into  the  more  noble  parts ;"  thus,  we  learn  from  Morton,*  that  Oliver 
Cromwell  fell  a  victim  to  an  intermittent  fever,  because  the  physicians 
were  too  timid  to  make  a  trial  of  the  bark.  In  the  history  of  this  medi- 
cine, it  is  a  curious  fact  that  it  was  first  sold  by  the  Jesuits  for  its  weight 
of  silver,!  and  that,  according  to  Condamine,  in  1690,  about  thirty  years 
afterward,  several  thousand  pounds  of  it  lay  at  Piura  and  Payta  for  want 
of  a  purchaser.  Nor  has  sugar  escaped  the  influence  of  hypothesis. 
Dr.  WillisJ  raised  a  popular  outcry  against  its  domestic  use,  declaring 
that  "  it  contained  within  its  particles  a  secret  acid  ;  a  dangerous  sharp- 
ness, which  caused  scurvies,  consumptions,  and  other  dreadful  diseases." 
Some  chemical  physicians  regarded  it  as  favourable  to  nutrition,  since, 
in  consequence  of  the  property  which  it  possesses  of  uniting  oily  and 
watery  bodies,  they  thought  it  would  enable  the  unctuous  part  of  the  food 
to  unite  with  the  animal  juices  ;  while  others,  on  the  contrary,  deduced 
a  very  different  inference,  and  supposed  that,  from  this  same  property, 
sugar  would  prevent  the  separation  of  the  oily  part  of  the  food,  and  thus 

*  Pyretologia,  p.  17,  A.D.  1692. 

t  Sturmius,  in  his  "  Febrifagi  Peruviam  Vindicite,"  published  in  1658,  observes  that  he 
saw  twenty  doses  of  the  powder  sold  at  Brussels  for  sixty  florins,  in  order  that  it  might  be 
sent  to  Paris,  and  that  he  would  willingly  have  become  a  purchaser  of  some  doses  even  at 
that  price,  but  the  apothecary  was  unable  to  supply  him ;  an  anecdote  not  more  illustrative 
of  the  reputation  of  the  bark  than  of  the  honesty  of  the  vender.  This  species  of  exchange, 
with  regard  to  popular  drugs,  was  not  uncommon.  According  to  Aubrey,  tobacco  was 
sold  for  its  weight  in  silver,  and  "  I  have  heard  some  of  our  old  yeomen,"  he  observes, 
"  say,  that  when  they  went  to  a  Malmesbury  or  Chippenham  market,  they  called  out  the 
biggest  shillings  that  lay  in  the  scale  against  the  tobacco ;"  and  Hamel  says  that,  in  the 
Korea,  opium  is  bartered  for  in  a  similar  manner. 

t  Dr.  Willis  first  discovered  the  existence  of  sugar  in  diabetic  urine. 
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counteract  the  process  of  nutrition.  Had  the  voice*  of  experience  been 
heard,  these  theorists  would  soon  have  discovered  that  sugar  is  incapa- 
ble of  producing  either  the  one  or  the  other  of  these  effects. 

With  regard  to  the  more  immediate  object  of  the  present  work,  I 
would  advise  the  pharmacologist,  in  recording  his  experience,  never  to 
mix  up  speculations  with  the  statement  of  observed  facts.  Without  any 
intention  to  falsify  his  record,  the  practitioner  too  frequently  distorts 
truth,  unperceived  even  by  himself,  from  the  use  of  language  which  par- 
takes of  the  colouring  of  false  theory.  It  is  this  which  has  rendered 
the  experience  of  many  of  our  older  writers  on  the  nature  of  the  Mate- 
ria Medica  worse  than  useless,  and  has  converted  what  might  otherwise 
have  been  a  rich  store  of  practical  wisdom  into  a  mass  of  error  and  con- 
fusion. 

In  concluding  our  analysis  of  the  revolutions  of  medical  theories,  with 
a  view  to  convert  their  errors  into  lessons  of  instruction,  there  is  a  mor- 
al to  be  deduced  from  the  history  of  their  adoption  and  promulgation, 
too  valuable  to  be  left  without  a  passing  remark.  In  philosophy,  as  in 
politics,  the  partisans  of  a  popular  leader  have  ever  been  more  sanguine 
and  less  reasonable  than  their  master ;  they  not  only  delude  the  world, 
but  they  appear  anxious  to  deceive  themselves  ;  and  while  they  warmly 
defend  their  favourite  system  from  the  attacks  of  those  that  may  assail 
it,  they  willingly  close  their  own  eyes,  and  conceal  from  themselves 
the  different  points  that  may  be  weak  and  untenable ;  or,  to  borrow  the 
figurative  language  of  a  French  writer,  they  are  like  the  pious  children 
of  Noah,  who  went  backward,  that  they  might  not  see  the  nakedness 
which  they  approached  to  cover.  If  the  departed  spirits  of  the  founders 
of  political,  religious,  or  philosophical  sects,  could  by  some  necromantic 
power  be  recalled  to  justify  their  opinions,  there  would  not  be  one  of 
them  that  would  not  declare  his  disciples  had  far  outstripped  the  bound- 
aries of  his  creed.* 


THE  APPLICATION  AND  MISAPPLICATION  OF  CHEMICAL 

SCIENCE. 

Among  the  researches  of  different  authors  who,  animated  with  a 
sacred  zeal  for  ancient  learning,  have  endeavoured  to  establish  the 
antiquity  of  chemical  science,  we  find  many  conclusions  deduced 
from  an  ingenious  interpretation  of  the  mythological  fablesf  which 
are  supposed  to  have  been  transmitted  by  the  Egyptians,  who,  pre- 
vious to  the  invention  of  letters,  adopted  this  method  of  perpetua- 
ting their  discoveries  in  natural  philosophy.  Thus,  wherever  Ho- 
mer studiously  describes  the  stolen  embraces  of  Mars  and  Venus, 
they  recognise  some  chemical  secret,  some  combination  of  iron 
with  copper,  shadowed  in  the  glowing  ornaments  of  fiction.     Lord 

*  When  John  Wilkes  was  rallied  by  the  king  for  his  apparent  indifference  to  the  cause 
of  liberty,  he  assured  his  majesty  that  he  never  had  been  a  Wilkite. 

t  We  must  admit  that  some  of  these  allegories  are  too  obvious  to  be  mistaken.  Homer 
attributes  the  plague  that  prevailed  in  the  Grecian  camp  to  the  darts  of  Apollo ;  what  was 
meant  by  this,  but  that  it  arose  from  the  action  of  a  burning  sun  upon  the  marshes  and  sli- 
my shores  of  Troas  ?  and  what,  again,  can  be  more  obvious  than  the  allegory  by  which 
Echo  is  made  the  daughter  of  air  and  earth  ? 
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Bacon*  conceived  that  the  union  of  spirit  and  matter  was  allegori- 
zed in  the  fable  of  Proserpine  being  seized  by  Pluto  as  she  was 
gathering  flowers  :  an  allusion,  says  Dr.  Darwin,  which  is  rendered 
more  curiously  exact  by  the  late  discovery  that  pure  air  [oxygen) 
is  given  out  by  vegetables,  and  that  in  this  state  it  is  greedily  ab- 
sorbed by  inflammable  bodies.  The  same  ingenious  poet  supposes 
that  the  fable  of  Jupiter  and  Juno,  by  whose  union  the  vernal  show- 
ers were  said  to  be  produced,  was  meant  to  portray  the  production 
of  water  by  the  combination  of  its  two  elements;  "an  opinion 
which,"  says  he,  "  is  strongly  supported  by  the  fact  that,  in  the  an- 
cient mythology,  the  purer  air,  or  (Bthet\  was  always  represented  by 
Jupiter,  and  the  inferior  by  Juno."  Were  the  elegant  author  of  the 
Botanic  Garden  now  living,  he  would  no  doubt,  with  a  taste  and 
delicacy  peculiarly  his  own,  avail  himself  of  the  singular  discovery 
of  Mr.  Smithson,t  who  has  detected  in  the  juice  of  the  mulberry 
tioo  distinct  species  of  colouring  matter;  the  mingled  blood  of  the 
unfortunate  Pyramus  and  Thisbe: 

"  Signa  tene  caedis ;  pullosque  et  luctibus  aptos 
Semper  habe  faetus,  gemina  monumenta  cruoris." 

Ovid,  MetamorpJu,  lib.  iv.,  160. 

Sir  William  Drummond,  the  learned  apologist  of  Egyptian  sci- 
ence, conceives  that  the  laws  of  latent  heat  were  even  known  to  the 
philosophers  of  that  ancient  nation,  and  that  caloric  in  such  a  state 
was  symbolically  represented  by  Vulcan,  while  free  or  sensible  caloric 
was  as  clearly  described  in  the  character  of  Vesta.  Those  who 
maintain  the  antiquity  of  chemistry,  and  suppose  that  the  fabulous 
conceptions  of  the  ancients  were  but  a  mysterious  veil  ingeniously 
thrown  by  philosophy  between  nature  and  the  lower  order  of  peo- 
ple, consider  that  the  alchemical  secret  is  metaphorically  conceal- 
ed in  the  fable  of  the  Golden  Fleece  of  the  Argonauts,  and  reject 
the  more  probable  solution  of  this  story  by  Strabo,  who  says,  that 
the  Iberians,  near  neighbours  of  the  Colchians,  used  to  receive  the 
gold,  brought  down  from  the  highlands  by  the  torrents,  into  sieves 
and  sheepskins,  and  that  from  thence  arose  the  fable  of  the  golden 
fleece.  Dionysius  of  Mitylene  offers  a  different  explanation  of  the 
fable,  and  supposes  it  to  allude  to  a  book  written  on  skins,  and  con- 
taining an  account  of  the  process  of  making  gold  according  to  the 
art  of  alchemy. 

Notwithstanding  the  confidence  with  which  modern  philosophers 
have  claimed  the  discovery,  the  experimental  mode  of  investiga- 
tion was  undoubtedly  known  and  pursued  by  the  ancients,  who  ap- 
pear, says  Mr.  Leslie,J  to  have  concealed  their  notions  respecting  it 
under  the  veil  of  allegory.  Proteus  signified  the  mutable  and  chan- 
ging forms  of  material  objects,  and  the  inquisitive  philosopher  was 
counselled  by  the  poets§  to  watch  their  slippery  demon  when  slum- 
bering on  the  shore,  to  bind  him,  and  compel  the  reluctant  captive 
to  reveal  his  secrets.  This,  adds  Mr.  Leslie,  gives  a  lively  picture  of 
the  cautious  but  intrepid  advances  of  the  skilful  experimenter ;  he 

*  Bacon's  Works,  vol.  v.,  p.  470,  4th  edit.,  London,  1778. 

t  This  gentleman  was  an  early  friend  of  Dr.  Woilaston,  and,  like  that  distinguished  phi- 
losopher, he  delighted  in  microscopic  analysis.  Upon  one  occasion  he  caught  the  tear  of  a 
lady  as  it  was  trickling  down  her  cheek,  and  having  submitted  it  to  experiment,  ascertained 
the  presence  of  several  saline  bodies. 

t  Leshe's  Elements  of  Natural  Philosophy.  ^  Virg.,  Georg.,  iv.,  392-402. 
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tries  to  press  nature  into  a  corner — he  endeavours  to  separate  the 
different  principles  of  action — he  seeks  to  concentrate  the  predom- 
inant agent,  and  labours  to  exclude,  as  much  as  possible,  every 
disturbing  influence.* 

But  with  whatever  ingenuity  and  success  the  antiquity  of  chem- 
ical knowledge  may  be  advocated  as  it  relates  to  the  various  arts 
of  life,  yet  it  must  be  allowed  that  not  the  most  remote  trace  of  its 
application  to  physic  can  be  discovered  in  the  medical  writers  of 
Greece  or  Rome.  The  operation  of  distillationf  is  not  even  men- 
tioned by  Hippocrates  or  Galen  ;  and  the  waters  of  different  plants, 
as  described  by  some  later  authors,  are  to  be  understood,  as  we  are 
informed  by  Gesner,  merely  as  simple  decoctions,  and  not  as  the 
products  of  any  chemical  process ;  while  the  essences  of  Dioscori- 
des,  Galen,  Oribasius,  and  others,  were  only  the  extracts  produced 
by  the  evaporation  of  such  infusions. 

Upon  the  downfall  of  the  Roman  Empire,  all  the  sciences,  the 
arts,  and  literature,  were  overwhelmed  in  the  general  wreck,  and 
the  early  Mohammedans,  in  the  first  paroxysms  of  their  fanaticism, 
endeavoured  to  destroy  every  record  of  the  former  progress  of  the 
human  mind ;  consigning  to  destruction,  by  the  conflagration  of  the 
Alexandrian  library,  no  less  than  seven  hundred  thousand  volumes, 
which  comprised  the  most  valuable  works  of  science  and  litera- 
ture.J  It  is  not  a  little  extraordinary  that  this  same  people  were 
destined,  at  a  more  advanced  period,  to  rekindle  the  light  of  let- 
ters,§  which  they  had  taken  such  pains  to  extinguish,  and  to  be- 
come the  inventors  and  cultivators  of  a  new  science,  boundless  in 
its  views,  and  inexhaustible  in  its  applications.  The  medical  pro- 
fession, too,  was  more  particularly  selected  as  an  object  of  reward 
and  encouragement ;  and  we  may  say,  with  much  truth,  that  our 
Materia  Medica  is  more  indebted  to  the  zeal  and  industry  of  the 
Arabians  than  to  the  learning  of  the  Greeks,  or  to  the  refinement 
of  the  Romans.  From  this  source  we  have  acquired  the  milder 
purges  of  manna,  cassia,  senna,  rhubarb,  and  many  plants  and  Ori- 
ental aromatics,  among  which  we  may  notice  musk,  nutmeg,  mace,  and 
cloves,  the  introduction  of  which  into  medicine  was  greatly  facili- 
tated by  the  situation  of  Bagdad,  and  its  connexion  with  India  ;  and 
although  Archigenes  and  Aretseus  had  long  before  applied  blisters, 
yet  it  is  to  the  Arabian  physicians  that  we  are  indebted  for  a  prac- 
tical acquaintance  with  their  value,  for,  in  general,  the  Greeks  and 
Romans  prescribed  acrid  sinapisms  for  such  a  purpose.  We  are 
also  indebted  to  the  Arabians  for  our  knowledge  respecting  cam- 
phor, as  its  name  imports,  for  the  original  word  was  Cafur,  or  Can- 
fur.\\     They  are  also  the  first  upon  record  who  speak  of  sugar  and 

*  Mr.  Sankey  also  conceives,  with  much  ingenuity,  that  this  fable  of  Proteus  expresses, 
allegorically,  the  difificulty  of  seizing  upon  elementary  forms,  as  well  as  the  infinity  of  com- 
binations of  which  they  are  susceptible.  Ilpureios,  he  observes,  being  derived  from  ipioros, 
signified  the  first  principle  or  element. 

t  Dioscorides  and  Pliny  describe  a  process  which  may  be  considered  that  of  distillation 
in  its  infancy ;  it  consists  in  obtaining  oil  from  pitch,  by  spreading  over  it,  while  boiling, 
fleeces  of  wool,  which  receive  the  vapour,  and  afterward  yield  it  by  expression.  In  this 
country  the  art  of  distillation  was  unknown  at  the  time  when  the  Romans  had  possession 
of  it.    It  is  said  to  have  been  introduced  in  the  early  part  of  Henry  II. 

t  It  was  destroyed  in  the  sixth  century  by  the  Caliph  Omar,  the  contemporary  and 
companion  of  Mohammed. 

^  The  Saracens,  in  their  treaty  with  the  Greek  emperors,  demanded,  by  express  articles, 
the  works  of  the  ancients. 

II  Garcias,  as  well  as  Geofiroy  and  Hill,  say  that  Aetius  mentions  camphor,  but  it  cannot 
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sugar-candy,  extracted  from  the  sugar-cane,  which  they  call  honey 
of  cane  ;  and  they  ushered  into  practice  sirups^  juleps,  ?ir\A  conserves. 
At  the  same  time,  it  is  but  just  to  allow  that,  from  the  disgusting 
ostentation  of  this  people,  and  their  strong  attachment  to  the  mar- 
vellous, many  absurd  medicines  have  been  introduced.  Gold,  sil- 
ver, bezoars,  and  precious  stones  were  received  into  the  Materia 
Medica,  and  surprising  virtues  were  attributed  to  them.  Among  a 
people  thus  disposed  to  magnificence,  and  from  the  very  spirit  of 
their  religion  credulous  and  romantic,  it  is  not  a  matter  of  surprise 
that  their  first  researches  into  the  nature  of  bodies  should  have  rais- 
ed a  hope,  and  excited  a  belief,  that  the  baser  metals  might  be  con- 
verted into  gold. 

They  conceived  that  gold  was  the  metallic  element  in  a  state  of 
perfect  purity,  and  that  all  the  other  metals  differed  from  it  in  pro- 
portion only  to  the  extent  of  their  individual  contamination ;  and 
hence  the  origin  of  the  epithet  base,  as  applied  to  such  metals. 
This  hypothesis  explains  the  origin  of  alchemy;  but  in  every  his- 
tory we  are  informed  that  the  earlier  alchemists  expected,  by  the 
same  means  that  they  hoped  to  convert  the  baser  metals  into  gold, 
to  produce  a  universal  remedy,  calculated  to  prolong  indefinitely 
the  span  of  human  existence. 

It  is  difficult  to  imagine  what  connexion  could  exist  in  their  ideas 
between  the  "  Philosopher'' s  Sto7ie"  which  was  to  transmute  metals, 
and  a  remedy  which  could  arrest  the  progress  of  bodily  infirmity: 
upon  searching,  however,  into  the  writings  of  these  times,  it  ap- 
pears probable  that  this  conceit  may  have  originated  with  the  al- 
chemists from  the  application  of  false  analogies,  and  that  the  error 
was  subsequently  diffused  and  exaggerated  by  a  misconstruction  of 
alchemical  metaphors.* 

An  example  of  reasoning  by  false  analogy  is  presented  to  us  by 
Paracelsus,  in  his  work  De  Vita  Longd,  wherein,  speaking  of  antimo- 
ny, he  exclaims,  ^'■Sicui  antimonium  jinit  aurum,  sic,  eddem  ratione  ei 
/ormd,  corpus  humanum  purum  reddit.''^ 

The  processes  of  alchemy  were  always  veiled  in  the  most  enigmatic 
and  obscure  language  ;  the  earliest  alchemist  whose  name  has  reach- 
ed posterity  is  Geber,  an  Arabian  prince  of  the  seventh  century, 
whose  language  was  so  proverbially  obscure,  that  Dr.  Johnson  suppo- 
ses the  word  gibberish,  or  geberish,  to  have  been  derived  from  this 
circumstance  ;  sometimes  the  processes  of  alchemy  were  expressed 
by  a  figurative  and  metaphorical  style  of  description  ;  thus  Geber 
exclaims,  *'  Bring  me  the  six  lepers,  that  I  may  cleanse  them  ;"  by 
which  he  implied  the  conversion  of  the  six  metals,f  the  only  ones 
then  known,  into  gold.     From  the  works  of  later  alchemists,  it  also 

be  found,  as  Dr.  Alston  has  observed,  in  that  or  in  any  other  Greek  author.  There  is  a 
camphorm  herba  in  Myrepsus  ;  but  this  is  evidently  a  very  dififerent  thing. 

*  The  records  of  physic,  if  I  am  not  deceived,  will  afford  numerous  instances  of  similar 
error,  from  mistaking  figurative  expressions  for  literal  truths.  A  knowledge  of  this  species 
of  fallacy  will  explain  the  origin  of  several  very  extraordinary  receipts.  I  shall  select  the 
following  instance  by  way  of  illustration.  "  In  many  of  the  ancient  works  on  physic,  we 
find  the  blood  of  the  goat-  extolled  for  its  efficacy  in  dissolving  stones,  and,  from  this  sup- 
posed Uthontriptic  virtue,  it  forms  the  principal  ingredient  of  the  powder  of  Nicol.^us, 
and  of  the  Electuary  of  the  Queen  of  Colein.  The  expression  which  gave  origin  to 
this  belief  was  evidently  allegorical,  signifying  that  the  blood  of  the  goat,  by  which  our 
Saviour  was  typified,  was  capable  of  softening  the  stony  hearts  of  his  enemies,  or,  accord- 
ing to  others,  that,  by  his  influence,  the  stony  rocks  and  vail  of  the  temple  were  shattered." 
— Browne's  Vulgar  Errors.  -f  Silver,  mercury,  copper,  iron,  tin,  lead. 
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appears  that  they  constantly  represented  gold  as  a  sound,  healthy,  and 
durable  man,  the  imperfect  metals  as  diseased  men,  and  the  means 
or  processes  by  which  the  latter  were  to  be  transmuted  into  the  for- 
mer, they  designated  by  the  name  of  medicines ;  and  hence,  those 
who  were  anxious  to  dive  into  the  secrets  of  these  magicians,  or 
MXltptUy  as  they  termed  themselves,  without  possessing  a  key  to 
the  language,  supposed  that  these  descriptions  were  to  be  under- 
stood in  a  literal  sense,  and  that  the  imperfect  metals  might  be 
changed  into  gold,  and  the  bodies  of  sick  persons  into  healthy 
ones,  by  one  and  the  same  chemical  preparation. 

The  hieroglyphical  style  of  writing  adopted  by  the  earlier  al- 
chemists was  in  a  great  degree  supported  by  the  prevailing  idea 
that  the  elements  w^ere  under  the  dominion  of  spiritual  beings,  who 
might  be  submitted  to  human  power ;  and  Sir  Humphrey  Davy  has 
observed  that  the  notions  of  fairies,  and  of  genii,  which  have  been 
depicted  with  so  much  vividness  of  fancy  and  liveliness  of  descrip- 
tion in  The  Thousand  and  One  Nights,  seem  to  have  been  connect- 
ed with  the  pursuit  of  the  science  of  transmutation,  and  the  pro- 
duction of  the  elixir  of  life.  That  the  Arabian  Nights'  Entertain- 
ment admits  of  a  mystic  interpretation,  is  an  opinion  which  I  have 
long  entertained.  How  strikingly  is  the  effect  of  fermented  spirit, 
iu  banishing  the  pressure  of  the  melancholy  which  occurs  in  soli- 
tude, depicted  in  the  story  of  Sinbad,  when  he  encountered  the 
withered  and  decrepit  hag  on  the  uninhabited  island  !  But  to  re- 
turn from  this  digression  to  the  subject  of  medical  chemistry. 

It  was  not,  in  fact,  until  several  years  had  elapsed  in  the  delusive 
researches  of  alchemy,  that  the  application  of  chemical  knowledge 
became  instrumental  in  the  advancement  of  the  medical  art.  Rha- 
SES  and  Avicenna,  who  were  the  celebrated  physicians  of  the  age, 
are  the  first  who  introduced  pharmaceutical  preparations  into  their 
works,  or  made  any  improvement  in  the  mode  of  conducting  phar- 
maceutical processes.  Avicenna  describes,  particularly,  the  meth- 
od of  conducting  distillation;  he  mentions  also,  for  the  first  time, 
the  three  mineral  acids,  and  distinguishes  between  the  vegetable  and 
mineral  alkalies ;  he  speaks  likewise  of  the  distilled  water  of  roses, 
of  sublimed  arsenic,  and  of  corrosive  sublimate. 

In  the  year  1226,  Roger  Bacon,  a  native  of  Ilchester  in  Somer- 
setshire, and  a  Franciscan  monk  of  Westminster  Abbey,  laid  the 
foundations  of  chemical  science  in  Europe ;  his  discoveries  were 
so  extraordinary  that  he  was  excommunicated  by  the  pope,  Nico- 
las, and  imprisoned  ten  years  for  supposed  dealings  with  the  devil  j 
it  appears  that  he  was  a  believer  in  a  universal  elixir,  for  he  pro- 
posed one  to  Pope  Clement  the  Tenth,  which  he  extolled  highly, 
as  the  invention  of  Petro  de  Maharncourt,  a  Picard.* 

*  "  For  the  preparation  of  this  elixir,"  says  the  inventor,  "  you  must  take  that  which  is 
temperate  in  the  fourth  degree ;  that  which  swims  in  the  sea  ;  that  which  vegetates  in  the. 
air ;  that  which  is  cast  out  by  the  sea;  that  which  is  found  in  the  bowels  of  a  long-lived 
animal ;  a  plant  of  India ;  and  two  creeping  things  which  are  the  food  of  Tjirians  and 
Egyptians,  and  let  them  all  be  properly  prepared.  This  riddle  Bacon  explains  in  the  fol- 
lowing manner :  '  That  which  is  temperate  in  the  fourth  degree  is  gold,  chemically  pre- 
pared ;  what  swims  in  the  sea  is  pearl ;  the  flower  of  rosemary  grows  by  virtue  of  the  air  j 
spermaceti  is  thrown  out  by  the  sea;  the  bone  found  in- a  stag's  heart  is  taken  out  of  the 
bowels  of  a  long-lived  animal ;  the  Indian  plant  is  lignum  aloes ;  and  the  creeping  things 
are  serpents,  of  which  the  flesh  must  be  properly  prepared.' "  "  This  antidote,"  says  Ba 
con,  "  prevents  the  corruption  of  any  constitution,  and  the  infirmities  of  age  for  many 
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This  wonderful  man  was  succeeded,  at  the  end  of  the  same  cen- 
tury, by  Arnoldus  de  Villa  Nova,  a  Frenchman,  or,  as  others  as- 
sert, a  Spaniard,  who  deserves  to  be  noticed  on  this  occasion,  as 
being  the  first  to  recommend  the  distilled  spirit  of  wine,  impreg- 
nated with  certain  herbs,  as  a  valuable  remedy,  from  which  we 
may  date  the  introduction  of  tinctures  into  medical  practice  ;  for 
although  Thaddeus,  a  Florentine,  who  died  in  1270,  at  the  age  of 
eighty,  bestowed  great  commendation  upon  the  virtues  of  spirit  of 
wine,  yet  he  never  used  it  as  a  solvent  for  active  vegetable  matter. 

It  was  not,  however,  until  the  end  of  the  thirteenth  century  that 
chemistry  can  be  said  to  have  added  any  considerable  power  to 
the  arm  of  physic. 

Basil  Valentine,  a  German  Benedictine  monk,  led  the  way  to 
the  internal  administration  of  metallic  medicine,  by  a  variety  of 
experiments  on  the  nature  of  antimony,  and  in  his  "  Currus  Trium- 
phulis  Jintimonii^''  a  work  written  in  high  Dutch,  he  has  described 
a  number  of  the  combinations  of  that  metal.  If,  however,  we  may 
credit  a  vague  tradition,  he  was  extremely  unfortunate  in  his  first 
experiments  upon  his  brother  monks,  all  of  whom  he  injured,  if  not 
killed.  Those  who  have  keen  ears  for  etymological  sounds  will 
instantly  recognise,  in  this  circumstance,  the  origin  of  the  word 
antimony — avri  Mova^ovf. 

It  appears  that  the  ancients  were  ignorant  of  the  internal  use 
and  administration  of  the  metals,  with  the  exception  of  iron,  al- 
though they  frequently  used  them  in  external  applications.  Hip- 
pocrates recommends  lead  in  several  parts  of  his  works,  as  an  epu- 
lotic  application,  and  for  other  external  purposes.  Litharge  of  gold 
and  cerusse  also  entered  the  composition  of  several  powders  ex- 
tolled by  that  ancient  physician  as  possessing  great  efficacy  in  de- 
fluxions  of  the  eyes.  Oribasius  and  Aetius  added  a  '■'■  lithargyrium'^ 
to  several  plasters,  and  the  composition  of  the  ^'^  snow-like  plaster ," 
from  minium,  was  long  preserved  among  their  most  valuable  se- 
crets. Whether  antimony  is  the  stimmi  or  stibium  of  the  ancients 
has  been  a  matter  of  conjecture  :  for  Pliny,  in  speaking  of  its  prep- 
aration, observes,  "  Ante  omnia  urendi  modus  necessarius,  ne  plum- 
bum fiat."  This  plumbum,  however,  was  evidently  the  revived 
metal  of  antimony,  with  which  the  ancients  were  unacquainted,  and, 
therefore,  mistook  it  for  lead;  besides,  the  word  plumbum,  like 
many  others  which  I  have  before  mentioned,  was  used  as  a  gener- 
al term;*  thus,  according  to  Pliny,  tin  was  called  plumbum  album; 
and  Agricola  calls  \ead  plumbum  nigrum.^ 

The  question,  however,  is  unimportant,  for  this  stibium  was  nev- 
er used  but  as  an  external  astringent,  especially  for  the  purpose  of 
contracting  the  eyelids,  and  thereby  of  making  the  eyes  appear 
very  large,  which  has  been  considered,  from  the  most  remote  an- 
tiquity, as  a  feature  of  great  beauty  ;  thus  the  epithet  fioojmg  is  con- 
stantly applied  by  Homer  to  Juno.  This  practice  appears  also  to 
have  been  followed  by  the  Jews,  for  Jezebel  is  said  to  have  paint- 
ed her  eyebrows  to  make  her  eyes  appear  big  ;J  the   expression 

years."  But,  alas !  in  spite  of  thig  antidote,  his  friend,  Pope  Clement,  died  soon  after,  and 
left  him  to  the  mercy  of  his  old  enemy,  Pope  Nicolas. 

*  The  term,  as  applied  to  money,  has  been  supposed  by  Pinkerton  and  others  to  sigfnify 
a  coin  of  no  value  ;  to  be,  in  fact,  a  mere  expression  of  contempt. 

t  Agricola  de  veteribus  et  novis  metallis,  lib.  i.  J  2  Kings,  chap,  ii.,  verse  30.     ,^ 
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also  shows  that  the  drug  employed  was  the  stimmi.  EaTififitaaro 
rovg  o^daXfiovg  avrrjc;. 

To  Basil  Valentine  we  are  moreover  indebted  for  the  discov- 
ery of  the  volatile  alkali,  and  of  its  preparation  from  sal  ammoniac  ; 
he  also  first  used  mineral  acids  as  solvents,  and  noticed  the  pro- 
duction of  ether  from  alcohol ;  he  seems  also  to  have  understood 
the  virtues  of  sulphate  of  iron,  for  he  says,  when  internally  admin- 
istered, it  is  tonic  and  comforting  to  a  weak  stomach,  and  that,  ex- 
ternally applied,  it  is  astringent  and  styptic :  he  moreover  recom- 
mended a  fixed  alkali,  made  from  vine  twigs  cut  in  the  beginning 
of  March,  for  the  cure  of  gout  and  gravel. 

In  the  year  1493  was  born,  near  Zurich,  in  Switzerland,  Paka- 
CELSus,  or,  as  he  termed  himself,  Philippus-Theophrastus-Bombas- 
tus  Paracelsus  de  Hohenheim,  a  man  who  was  destined  to  produce 
a  greater  revolution  in  the  Materia  Medica,  and  a  greater  change 
in  medical  opinions  and  practice,  than  any  person  who  had  appear- 
ed since  the  days  of  Galen.  He  travelled  all  over  the  Continent 
of  Europe  to  obtain  knowledge  in  chemistry  and  physic,  and  was  a 
great  admirer  of  Basil  Valentine,  declaring  that  antimony  was  not  to 
be  equalled,  for  medicinal  virtue,  by  any  other  substance  in  nature  j 
this  opinion,  however,  does  not  deserve  our  respect,  for  it  was  not 
founded  upon  observation  and  experiment,  but  on  a  fanciful  anal- 
ogy, derived  from  a  property  which  this  metal  possesses  of  refining 
gold,  as  I  have  before  related.  He  also  used  mercury  without  re- 
serve, and  appears  to  have  been  the  first  who  ventured  to  adminis- 
ter it  internally  ;*  for  although  Avicenna  asserts  that  it  was  not  so 
poisonous  as  the  ancients  had  imagined,  yet  he  does  not  attribute 
to  it  any  virtues ;  he  merely  says,  "  Argentum  quidem  vivum,  plu- 
rimi  qui  bibunt,  non  Iceduntur  eo."  Its  effects,  when  applied  exter- 
nally, were  well  known  to  Theodoric  the  Friar,  afterward  Bishop  of 
Cervia,  in  the  twelfth  century,  who  describes  the  salivation  which 
mercurial  frictions  will  produce.  Paracelsus,  moreover,  employed 
lead  internally  in  fevers :  ^'Salurnuspurgatfebres"  was  one  of  his  most 
favourite  maxims.  He  also  gives  us  directions  for  the  preparation 
of  red  precipitate  with  mercury  and  aquafortis.  Uninfluenced  by  the 
prevailing  prejudice  of  the  time,  that  opium  was  cold  in  the  fourth 
degree,  he  administered  this  narcotic,  the  use  of  which  he  had 
learned  from  the  Turks,  with  a  liberal  hand  j  a  practice  which  gave 
him  a  great  advantage  over  his  contemporaries. 

Paracelsus,  thus  armed  with  opium,  mercury,  and  antimony,  rem- 
edies of  no  trifling  importance,  travelled  in  all  directions,  and  per- 
formed many  extraordinary  cures,  among  which  was  that  of  the 
famous  printer  Frobenius  of  Basil,  a  circumstance  which  immedi- 
ately brought  him  acquainted  with  Erasmus,|  and  made  him  known 
to  the  magistracy  of  Basil,  who  elected  him  professor  of  chemistry 
in  the  year  1527,  which  was  the  first  professorship  that  was  estab- 

*  It  has  been  already  stated  that  we  are  indebted  to  an  Indian  for  the  discovery  of  bark, 
and  it  now  appears  we  derived  our  knowledge  of  mercury  from  the  wildest  of  the  alche- 
mists. May  it  not,  then,  be  said  that  we  are  indebted  to  a  savage  and  a  madman  for  two  of 
our  most  powerful  remedies  ? 

t  Erasmus,  the  friend,  the  correspondent,  and  the  patient  of  our  own  Linacre  !  "  Had 
not  modem  times,"  says  Sir  George  Baker, "  furnished  similar  instances,  it  would  have 
been  a  matter  of  astonishment  to  us  to  have  heard  that  Erasmus  should  have  deserted  an 
accomplished  physician,  whom  he  so  greatly  extols  in  his  epistles,  in  order  to  consult  so 
wild  and  illiterate  an  enthusiast  as  Paracelsus." 
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lished  in  Europe  for  the  promotion  and  dissemination  of  chemical 
science.  But  notwithstanding  this  testimony  of  his  success,  if  we 
may  credit  Libavius,  he  often,  like  our  modern  quacks,  left  his  pa- 
tients more  diseased  than  he  found  them  ;  and  it  is  ackowledged 
by  his  own  disciple,  Oporinus,  that  when  he  was  sent  for  to  any 
town,  for  the  purpose  of  administering  his  remedies,  he  was  rare- 
ly suffered  to  protract  his  visit,  on  account  of  the  general  resent- 
ment of  the  inhabitants. 

While  seated  in  his  chair,  he  burned  with  great  solemnity  the 
writings  of  Galen  and  Avicenna,  and  declared  to  his  audience  that, 
if  God  would  not  impart  the  secrets  of  physic,  it  was  not  only  al- 
lowable, but  even  justifiable,  to  consult  the  devil.  His  contempo- 
rary physicians  he  treated  with  the  most  sottish  vanity  and  illiber- 
al insolence.  In  the  preface  to  his  work  entitled  "  Paragranum," 
he  tells  them  "  that  the  very  down  of  his  bald  pate  had  more 
knowledge  than  all  their  writers,  the  buckles  of  his  shoes  more 
learning  than  Galen  and  Avicenna,  and  his  beard  more  experience 
than  all  their  universities."  With  such  a  temper,  it  could  not  be 
supposed  that  he  would  long  retain  his  chair  ;  in  fact,  he  quitted 
it  in  consequence  of  a  quarrel  with  the  magistrates,  after  which 
he  continued  to  ramble  about  the  country,  generally  intoxicated, 
and  seldom  changing  his  clothes  or  even  going  to  bed  ;  and  al- 
though he  boasted  of  possessing  a  panacea  which  was  capable  of 
curing  all  diseases  in  an  instant,  and  even  of  prolonging  life  to  an 
indefinite  length,  yet  this  drunkard  and  prince  of  empirics  died, 
after  a  few  hours'  illness,  in  the  forty-eighth  year  of  his  age,  at 
Salzburg  in  Bavaria,  with  a  bottle  of  his  immortal  catholicon  in  his 
pocket.* 

In  contemplating  the  career  of  this  extraordinary  man,  it  is  diffi- 
cult to  say  whether  disgust  or  astonishment  is  the  most  predomi- 
nant feeling  ;  his  insolence  and  unparalleled  conceit,  his  insinceri- 
ty and  brutal  singularities,  and  his  habits  of  immorality  and  de- 
bauchery, are  beyond  all  censure  ;  while  the  important  services 
he  has  rendered  mankind,  by  opposing  the  bigotry  of  the  schools, 
and  introducing  powerful  remedies  into  practice,  cannot  be  re- 
corded without  feelings  of  gratitude  and  respect ;  but  in  whatever 
estimation  Paracelsus  may  be  held,  there  can  be  no  doubt  but  that 
his  fame  produced  a  very  considerable  influence  on  the  character 
of  the  age,  by  exciting  the  envy  of  some,  the  emulation  of  others, 
and  the  industry  of  all.ft 

*  The  monument  of  this  extraordinary  person  is  still  to  be  seen  in  the  Church  of  St. 
Sebastian,  in  Salzburg.  "  It  is  very  simple,  and  formed  of  the  red-brown  marble  of  the 
country.  It  bears  his  head  in  relief,  and  an  inscription,  which  is  a  proof  of  the  great  esteem 
in  which  his  memory  was  held  even  till  the  middle  of  the  eighteenth  century."— jToim's 
Journal  of  a  Tour. 

t  Paracelsus  maintained  that  the  human  body  is  composed  of  salt,  sulphur,  and  mercu- 
ry, and  that  in  these  "  three  first  substances,"  as  he  calls  them,  health  and  disease  consist ; 
that  the  mercury,  in  proportion  to  its  volatility,  produces  tremours,  mortifications  in  the  lig- 
aments, madness,  phrensy,  and  delirium  ;  and  that  fevers,  phlegmons,  and  the  jaundice  are 
the  offspring  of  the  sulphureous  principle,  while  he  supposed  that  the  colic,  stone,  gravel, 
gout,  and  sciatica  derive  their  origin  from  salt. 

t  A  few  quotations  from  the  writings  of  this  notorious  charlatan  will  serve  to  illustrate 
his  character  better,  perhaps,  than  any  mere  description  could  do.  "  It  matters  not,"  says 
Paracelsus,  "  whether  it  be  God  or  the  devil,  angels  or  unclean  spirits,  cure  the  patient,  so 
that  he  be  cured.  If  a  man  fall  into  a  ditch,  what  matter  is  it  whether  a  friend  or  an  ene- 
my help  him  out  ?  And  if  I  be  troubled  with  such  a  malady,  what  care  I  whether  the  devj 
himself,  or  any  of  his  ministers,  by  God's  permission,  heal  me  ?  A  magician  is  God's  mmis- 
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About  a  century  after  Paracelsus,  Van  Helmont  took  the  lead  in 
physic;  he  was  a  man  of  most  indefatigable  industry,  and  spent 
fifty  years  in  torturing,  by  every  chemical  experiment  he  could  de- 
vise, the  various  objects  in  the  animal,  vegetable,  and  mineral 
kingdoms.  To  him  we  are  indebted  for  having  first  noticed  the 
existence  of  several  permanently  elastic  fluids,  or  airs^  whose 
properties  differed  from  those  of  common  air,  and  to  which  he 
gave  the  name  of  gases.  He  was  the  first  physician  who  applied 
alum  in  uterine  haemorrhage,  and  he  acquired  a  great  reputation 
from  the  success  of  the  practice.  Although  Paracelsus*  had  pub- 
lished some  wild  notions  on  the  subject  of  calculi.  Van  Helmont, 
in  his  treatise  "  De  Lithiasi^''  was  the  first  who  attempted  to  inves- 
tigate the  subject  by  experiment ;  and  he  certainly  obtained  some 
important  results,  viz.,  that  urinary  calculi  were  quite  different  from 
the  stony  bodies  of  the  mineral  kingdom. 

Sylvius  de  la  Boe  and  Otho  Tachenius  followed  in  the  track  of 
Van  Helmont. 

A  feeling  in  favour  of  chemical  remedies  having  been  thus  intro- 
duced, the  merited  success  which  attended  their  operation,  and  the 
zeal  and  perseverance  which  distinguished  the  votaries  of  that 
science,  soon  kindled  a  more  general  enthusiasm  in  its  favour.  It 
is  impossible  to  reduce  into  miniature  the  historical  features  of 
these  chemical  times,  so  as  to  bring  them  within  any  reasonable 
compass ;  I  must  therefore  rest  satisfied  with  delineating  a  few  of 
the  more  prominent  outlines.  The  Galenists,  who  were  in  posses- 
sion of  the  schools,  and  whose  reasonings  were  fettered  by  the 
strongest  predilection  for  their  own  doctrines,  instantly  took  the 
alarm ;  and  the  celebrated  contest  ensued  between  the  Galenical 
and  Chemical  sects,  which  has  given  such  a  controversial  tone  to 
the  writers  of  the  fifteenth  and  sixteenth  centuries.  As  this  revolt 
from  orthodox  authority  was  in  a  great  degree  attributed  to  the 
mischievous  introduction  and  unmerited  success  of  antimonial  rem- 
edies, so  were  the  preparations  of  this  metal  denounced  with  all 
the  virulence  of  party  spirit  ;f  and  upon  this  occasion,  in  order  to 

ter  and  vicar,  and  if  the  sick  have  good  faith  and  a  strong  imagination,  they  shall  find  thje 
eflFects,  let  divines  say  to  the  contrary  what  they  will.  Many  diseases  cannot  otherwise  be 
cured ;  if  they  be  caused  by  incantation,  they  must  be  cured  by  incantation." — (De  Occtdt. 
PkUos.,  lib.  i.) 

Burton,  speaking  of  this  boastful  quack,  remarks,  "  Paracelsus  and  his  chemistical  fol- 
lowers, as  so  many  Promethei,  will  fetch  fire  from  heaven,  will  cure  all  manner  of  diseases 
with  minerals,  accounting  them  the  only  physic.  Paracelsus  calls  Galen,  Hippocrates, 
and  all  their  adherents,  infants,  idiots,  sophisters,  &c.  Apagesis  istos  qui  Vulcanias  istas  met- 
amorphoses sugillant,  in  scitim  soboles,  supines  pertinacicB  alumnos,  &c.,  not  worthy  the  name 
of  physicians,  for  want  of  these  remedies  ;  and  brags,  that  by  them  he  can  make  a  man 
live  160  years,  or  to  the  world's  end.  With  their  alexipharinicums,  panaceas,  mummias,  un- 
guentum  armarium,  and  such  magnetical  cures ;  lampas  vits  et  mortis,  balneum  Dianas, 
balsamum,  electrum,  magico-physicum,  amuleta,  martiala,  &c.,  what  will  not  he  and  his 
followers  effect  ?  He  brags,  moreover,  that  he  was  primus  medicorum,  and  did  more  famous 
cures  than  all  the  physicians  in  Europe  besides  ;  a  drop  of  his  preparations  should  go  far- 
ther than  a  drachm  or  ounce  of  theirs,  those  loathsome  and  fulsome  filthy  potions,  hetero- 
clitical  pills  (so  he  calls  them),  horse-medicines,  ad  quovum  aspectum  Cyclops  Polyphemus,  ex- 
horresceret !'' — {An.  Mel,  vol.  ii.,  p.  100.) — Am.  Ed. 

*  Paracelsus  conceived  that  the  generation  of  tartar  was  the  source  of  these  diseases ; 
and  he  supposed  that  calculi  were  produced  from  the  liquids  of  the  body  in  the  same  way 
that  tartar  is  deposited  from  wine. 

t  Among  the  writers  engaged  in  this  contest,  no  one  was  more  animated  with  party 
spirit  than  Guy  Patin,  who  was  profuse  in  his  personalities  against  those  who  defended 
the  use  of  antimony  ;  he  drew  up  a  long  register  of  the  unsuccessful  cases  in  which  thia 
medicine  had  been  employed,  which  he  published  under  the  title  of  "  Antimonial  Mab- 

TVKOLGY." 
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support  their  ground  and  oppress  and  persecute  their  adversaries, 
the  Galenists  actually  solicited  the  assistance  of  secular  power  ; 
the  Supreme  Council  of  Paris  accordingly  proscribed  its  use  by  aa 
edict  in  1566,  and  Besnier  was  expelled  the  faculty  of  medicine  in 
1609,  for  having  administered  it  to  a  patient.  Such  violence  serves 
only  to  display  the  extreme  ignorance  of  the  age.  In  this  respect, 
it  has  been  observed,  that  man  may  claim  his  affinity  to  animals  of 
another  class,  who  are  never  so  fierce  as  when  in  the  dark.  In 
1637  antimonial  wine  was  by  public  authority  received  into  the 
number  of  purgatives ;  and  in  1650  a  new  arret  rescinded  that  of 
1566,  and  again  restored  antimony  to  public  favour  and  general 
reputation ;  and  before  we  conclude  our  remarks  upon  the  revolu- 
tionary history  of  this  extraordinary  metal,  it  deserves  to  be  re- 
marked, that  this  very  same  government,  that  had  with  such  great 
virulence,  and  so  little  justice,  persecuted  every  practitioner  who 
had  shown  any  predilection  for  its  use,  in  the  year  1720  actually 
purchased  the  secret  of  an  antimonial  preparation,  called  Panacea 
Glauberiana,  and  which  has  since  been  known  by  the  title  of  Ker- 
mes  Mineral^  from  a  surgeon  of  the  name  of  La  Legerie,  who  had 
acquired  the  secret  from  the  pupil  of  Glauber.  Before  this  period 
the  invention  of  calomel  had  taken  place ;  this  preparation  is  first 
mentioned,  although  very  obscurely,  by  Oswald  CroUius,  in  his 
Basilica  Chemica,  in  1608,  and  in  the  same  year  Beguin  described 
it  most  fully  and  clearly  under  the  title  of  Draco  Mitigatus,  in  his 
Tirocinium  Ckemicum,  which  was  published  in  Paris  in  the  same 
year. 

Chemistry  at  this  period  took  possession  of  the  schools,*  and 
while  it  was  gradually  grafted  into  the  theory  of  medicine,  it  soon 
became  the  only  guide  to  its  practice,  the  absurdity  of  which  has 
been  already  dwelt  upon. 

In  tracing  the  march  of  chemical  improvement  during  the  last 
century,  we  cannot  but  be  struck  with  the  new  and  powerful  rem- 
edies which  it  has  introduced,  and  the  many  unimportant  and  fee- 
ble articles  which  it  has  dismissed  from  practice. 

In  the  present  century  the  rapid  progress  of  this  science  has  far 
exceeded  the  anticipations  of  its  most  sanguine  votaries;  and  even 
in  the  difficult  department  of  vegetable  analysis,  a  correctness  has 
been  attained,  the  very  attempt  at  which  had  been  abandoned  by 
the  most  illustrious  chemists  of  the  former  age  as  hopeless  and 
chimerical.  How  highly  interesting  is  it  to  compare  the  results 
obtained  by  the  academicians  of  Paris,  and  published  by  Geofl^roy, 
in  their  analyses  of  several  hundred  plants  by  the  operation  of 
heat,  with  the  refined  and  accurate  researches  in  the  same  branch 
of  science  more  recently  conducted  in  that  country.  The  former 
even  failed  in  establishing  the  least  distinction  between  the  most 
salubrious  and  the  most  poisonous  plants,  while  the  latter  have  de- 
tected, separated,  and  concentrated  the  subtile  principles  upon 
which  their  characteristic  qualities  depend.  Opium  has  thus  been 
compelled  to  confess  its  secret  source  of  action  ;  ipecacuan  to  yield 
its  emetic  element,  and  Peruvian  bark  to  present  its  essential  prin- 

*  In  the  year  1644,  Schroeder  published  a  CAemico-medical  Pharmacopoeia,  which  de- 
lineates with  accuracy  the  pharmacy  of  these  times,  and  enumerates  almost  all  the  chemi- 
cal  medicines  that  were  known  towards  the  close  of  this  period 
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ciples  in  a  state  of  the  most  surprising  concentration,;  while  other 
powerful  vegetables  have  been  so  successfully  analyzed  as  to  afford 
their  active  constituents  in  forms  of  extraordinary  activity.  Nor 
have  the  labours  of  our  contemporaries  been  confined  to  the  inves- 
tigation o{ proximate  principles  ;  they  have  been  equalUy  successful 
in  the  prosecution  of  ultimate  analysis  ;  and  our  German  brethren, 
so  victoriously  led  by  Liebig  and  Dumas,  have,  with  atomic  pre- 
cision, traced  the  numerous  metamorphoses  of  which  vegetable 
bodies  are  susceptible,  and  discovered  the  laws  by  which  they  are 
governed. 

Our  pharmacopoeias  and  dispensatories  have  cautiously  kept  pace 
with  the  scientific  progress  of  the  age ;  and  in  tracing  them  from 
their  orgin  to  the  present  day,*  it  is  gratifying  to  observe  the 
gradual  influence  of  scientific  knowledge  in  reducing  the  number 
of  their  articles,  in  simplifying  the  composition  of  their  formulae, 
and  in  improving  the  processes  for  their  preparation. 

Chemistry  has  also  been  serviceable  in  establishing  the  identity 
of  bodies  long  regarded  as  specifically  different  j  thus,  an  exten- 
sive list  of  animal  substances  has  been  discarded,  since  it  is  known 
that  they  owe  their  properties  to  one  and  the  same  common  prin- 
ciple, as  to  gelatine,  albumen,  carbonate  of  lime,  &c. :  so,  again,  every 
animal  substance  containing  nitrogen  is  now  known  to  furnish  am- 
monia,  and  this  product  is  acknowledged  to  be  identical  in  every 
case.  Such  discoveries  have  necessarily  discarded  from  our  Ma- 
teria Medica  numerous  articles,  as  earth-worms,  or  vipers  skinned, 
and  deprived  of  their  entrails,  human  scull,  dried  blood,  elk's  hoof, 
urine  of  a  child,  or  that  of  a  healthy  young  man,  &c.  In  like  man- 
ner, the  fixed  alkaline  salt,  produced  by  the  incineration  of  differ- 
ent vegetables,  has  been  found  to  be  potass,  from  whatever  plant  it 
may  have  been  obtained,  with  the  exception  of  marine  plants,  and, 
perhaps,  some  of  the  Tetradynamia,  the  former  of  which  yield  soda, 
and  the  latter  ammonia.  Previous  to  the  pharmacopoeia  of  1745, 
every  vegetable  was  supposed  to  yield  a  salt  essentially  different, 
and,  therefore,  a  variety  of  alkaline  preparations  were  admitted, 
each  bearing  the  name  of  the  particular  plant  from  which  it  had 
been  procured,  as  salt  of  wormwood,  salt  of  broom,  salt  of  bean-stalks, 
&c.t 

*  The  first  Pharmacopoeia  was  published  at  Nuremburg,  under  the  sanction  of  its  Sen 
ate,  in  the  year  1542.  For  this  important  act  we  are  indebted  to  Valerius  Cordus,  a  young 
student,  who,  during  a  transient  visit  at  that  place,  accidentally  produced  a  collection  of 
medical  receipts  which  he  had  selected  from  the  works  of  the  most  esteemed  writers,  and 
with  which  the  physicians  of  Nuremburg  were  so  highly  pleased,  that  they  urged  him  to 
print  it  for  the  benefit  of  the  apothecaries,  and  obtained  the  sanction  of  the  Senate  to  the 
undertaking ;  so  casual  was  the  circumstance  to  which  we  owe  the  institution  of  Pharma- 
copoeias. The  London  College  were  among  the  last  to  frame  a  standard  code  ;  most  cities 
in  Europe  having  anticipated  us  in  the  performance  of  this  duty.  Our  first  Pharmacopoeia 
was  not  published  until  the  reign  of  James  I.,  A.D.  1618,  exactly  a  century  after  the  college 
had  received  their  charter  from  Henry.  Successive  editions  appeared  in  the  following 
years,  viz.,  in  1650,  1677,  1721,  1746,  1787,  1809,  1824,  1836. 

t  The  revolutionary  history  of  the  Materia  Medica  would  seem  to  require  some  notice 
of  the  abuse  and  corruption  of  medical  practice  by  the  monks  and  priests  of  the  Dark  Ages. 
"  Actuated,"  says  Hamilton,  "  by  the  same  mercenary  motives  that  influenced  the  pagan 
priests,  previously  to  the  reformation  effected  by  Hippocrates,  we  find  the  earlier  clergy  of 
the  Christians  pouncing  upon  the  little  learning  which  remained  within  their  grasp,  that 
of  medicine  more  especially,  claiming  it  as  their  exclusive  privilege,  and  disgracing  it  by  a 
system  of  charlatanry  and  imposture,  which  would  have  called  a  blush  into  the  cheek  of 
even  an  Asclepiades  or  a  Themison."  These  superstitious  charlatans  seem  to  have  de- 
pended less  on  actual  medicines  than  on  images,  shrines,  relics,  consecrated  things,  holy 
water,  benedictions,  amulets,  holy  exorcisms,  and  the  sign  of  the  cross.    They  found  a 
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The  influence  which  chemistry  has  exerted  upon  modern  prac- 
tice, and  the  reliance  which  can  be  placed  upon  the  theories  to 
which  it  has  given  origin,  will  be  fully  discussed  in  the  Second 
Part  of  this  work,  under  the  head  of  "  Chemical  Remedies." 


DEVOTION   TO   AUTHORITY   AND   ESTABLISHED    ROU- 
TINE. 

This  has  always  been  the  means  of  opposing  the  progress  of  reason, 
the  advancement  of  natural  truths,  and  the  prosecution  of  new  discover- 
ies ;  while,  with  effects  no  less  baneful,  has  it  perpetuated  many  of  the 
errors  which  have  been  already  enumerated,  as  well  as  others  not  less 
influential,  and  which  are  reserved  for  future  consideration. 

To  give  a  general  currency  to  a  hypothetical  opinion,  or  medicinal 
reputation  to  an  inert  substance,  nothing  more  is  required  than  the  talis- 
manic  aid  of  a  few  great  names  ;  when  once  established  upon  such  a 
basis,  ingenuity,  argument,  and  even  experiment,  may  open  their  inef- 
fectual batteries  ;  the  laconic  sentiment  of  the  Roman  satirist  is  ever 
opposed  to  remonstrance  :  "  Marcus  dixit  1  ita  est."  A  physician  can- 
not err  in  the  opinion  of  the  public,  if  he  implicitly  obeys  the  dogmas  of 
authority.  In  the  most  barbarous  ages  of  ancient  Egypt,  he  was  pun- 
ished or  rewarded  according  to  the  extent  of  his  success  ;  but  to  escape 
the  former  it  was  only  necessary  to  show  that  an  orthodox  plan  of  cure 
had  been  followed,  such  as  was  prescribed  in  the  acknowledged  writings 
of  Hermes.  It  is  an  instinct  in  our  nature  to  follow  the  track  pointed 
out  by  a  few  leaders ;  we  are  gregarious  animals,  in  a  moral  as  well  as 
a  physical  sense,  and  we  are  addicted  to  routine  because  it  is  always 
easier  to  follow  the  opinions  of  others  than  to  reason  and  judge  for  our- 
selves ;    and  thus  do  one  half  of  the  world  live  as  alms-folks  on  the 

saint  for  every  infirmity,  as  Petronella,  for  gout,  ague,  and  poison ;  St.  Romanus,  for  demo- 
niacs ;  Valenti7ie,  for  epilepsy  ;  St.  Vitus,  for  palsy  or  mania ;  St.  Anthony,  for  erysipelas ;  as 
the  ancients,  according  to  Pliny,  had  gods  for  all  their  diseases,  and  temples  for  each.  We 
find  even  in  Bellarmine  and  Gregory  Tolsanus  numerous  examples  of  cures  performed  by 
these  superstitious  mummeries.  At  Poictiers,  in  France,  as  late  as  1617,  it  was  pretended 
that  St.  Hilary's  bed  was  to  be  seen,  and  hundreds  of  the  insane  were  carried  there  yearly 
from  all  parts  of  the  country,  to  be  restored.  St.  Ciricius's  staff  had  a  great  reputation  in 
this  disease,  as  well  as  the  names  of  the  Three  Kings  of  Cohen,  written  in  parchment  and 
hung  around  the  neck  of  the  patient,  with  the  sign  of  the  cross. 

The  evil,  however,  had  risen  to  so  great  a  height,  that  it  became  absolutely  necessary  to 
impose  some  check  upon  the  rapacity  of  the  monks ;  and,  accordingly,  at  the  Council  of 
Lateran,  held  in  1123,  they,  together  with  the  priests,  were  peremptorily  forbidden  to  at- 
tend upon  the  sick,  except  as  ministers  of  the  consolations  of  religion.  This  prohibition 
not  proving  successful,  it  was  repeated  by  the  Council  of  Rheims  in  1131,  and  also  by  the 
Second  Lateran  Council  in  1139,  accompanied  with  the  severest  penalties  to  those  who, 
"  neglecting  the  sacred  objects  of  their  own  profession,  hold  out  the  delusive  hope  of  health 
in  exchange  for  ungodly  lucre  ;"  and  ordaining  that  "  all  bishops,  abbots,  and  priors,  who 
connived  at  such  proceedings  of  the  clergy  within  their  respective  jurisdictions,  should  be 
suspended  from  their  ecclesiastical  functions."  But  even  this  measure  did  not  entirely 
barush  the  evil,  which  has  existed  to  a  greater  or  less  extent  even  to  the  present  day ;  for 
we  find  some,  at  least,  of  the  clergy  of  the  Romish  Church  claiming  the  power  of  healing 
the  sick,  by  the  aid  of  some  saint  or  relic,  and  by  performing  miracles.  Clerical  interfe- 
rence in  the  healing  art  has,  however,  by  no  means  been  confined  to  the  clergy  of  that 
church,  or  to  the  Dark  Ages  ;  and,  however  unaccountable  it  may  seem,  their  influence  is 
too  often,  in  our  own  day,  exerted  in  the  promotion  of  every  system  of  quackery.  Thus, 
Thomsonianism  and  homoeopathy  have  derived  their  chief  support  from  the  clergy,  and  it 
is  very  doubtful  whether  either  of  them  could  have  obtained  any  considerable  foothold 
among  us,  had  it  not  been  for  their  ardent,  though  blind  advocacy. — Am.  Ed. 
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opinions  of  the  other  half.  What  but  such  a  temper  could  have  upheld 
the  preposterous  system  of  Galen  for  more  than  thirteen  centuries,  and 
have  enabled  it  to  give  universal  laws  in  medicine  to  Europe,  Africa, 
and  part  of  Asia  ?*  What,  but  the  spell  of  authority,  could  have  inspired 
a  general  belief  that  the  sooty  washings  of  resin  could  act  as  a  universal 
remedy  ?t  What,  but  a  blind  devotion  to  authority,  or  an  insuperable 
attachment  to  established  custom  and  routine,  could  have  so  long  pre- 
served from  oblivion  the  absurd  medicines  which  abound  in  our  earlier 
dispensatories  ?  for  example,  the  "  Decoctum  ad  Ictericos"  of  the  Edin- 
burgh College,  which  never  had  any  foundation  but  that  of  the  doctrine 
of  signatures,!  in  favour  of  the  Curcuma  and  Chelidonium  majus ;  and  it 
is  only  within  a  few  years  that  the  Theriaca  Andromachi,  in  its  ancient 
form,  has  been  dismissed  from  our  Pharmacopoeia. §  The  Codex  Mk- 
DiCAMENTARius  of  Paris  still  cherishes  the  many-headed  monster  of 
pharmacy,  under  the  appropriate  title  of  "  Electuarium  Opiatum  Polu- 
pharmacum."\\ 

It  is,  however,  evidently  indebted  for  this  unexpected  rescue  from 
oblivion  to  a  cause  very  remote  from  that  which  may  be  at  first  imagined ; 

*  Massaria,  a  learned  professor  of  Pavia,  in  the  sixteenth  century,  absolutely  declared 
that  he  would  rather  err  with  Galen  than  be  in  the  right  with  any  other  physician. 

+  This  practice  of  Bishop  Berkeley  has  been  ridiculed  with  great  point  and  effect  in  a 

Eamphlet  entitled  "  A  Cure  for  the  Epidemical  Madness  of  drinking  Tar-water," 
y  A.  Reeve ;  in  which,  addressing  the  bishop,  he  says,  "  Thus,  in  your  younger  days,  my 
lord,  you  made  the  surprising  discovery  of  the  unreality  of  matter,  and  now,  in  your  riper 
age,  you  have  undertaken  to  prove  the  reality  of  a  universal  remedy ;  an  attempt  to  talk 
men  out  of  their  reason  did  of  right  belong  to  that  author  who  had  first  tried  to  persuade 
them  out  of  their  senses."  Tar-water  was  also,  at  one  time,  supposed  to  possess  very  con- 
siderable virtues  in  syphilis. 

I  The  Euphrasia  Officinalis,  or  Eye-bright,  which  is  indebted  for  its  celebrity  to  the  doc- 
trine of  signatures,  as  before  stated,  is  employed  at  this  day  in  cases  of  dimness  of  sight. 
See  a  paper  upon  the  efficacy  of  this  plant  by  Dr.  Jackson,  in  the  London  Medical  and  Phys- 
ical Journal,  vol.  xxiii.,  p.  104. 

^  Its  rejection  was  proposed  by  the  late  Dr.  Heberden,  and,  upon  the  college  dividing 
on  the  question,  there  were  found  to  be  thirteen  votes  for  retaining,  and  fourteen  for  reject- 
ing it. 

II  This  preparation  consists  of  seventy-two  ingredients,  which  are  arranged  under  thir- 
teen heads,  viz. :  Acria,  of  which  there  are  five  species  ;  Amara,  of  which  there  are  eight ; 
STYPTiCA  vulgo  AsTRiNGENTiA,  five  in  number ;  Aeomatica  Exotica,  fourteen ;  Aeo- 
MATicA  Indigena,  ten;  Aeomatica  ex  Umbelliferis,  seven;  Resinosa  et  Balsama, 
eight;  Grave  Olentia,  six  ;  Virosa,  seu  qum  Narcosin  inducunt,  under  which  head  there 
is  but  one  species,  viz., opium;  Terrea  Insipida  et  Inertia,  this  comprises  only  the 
Lemnian  earth;  Gummosa,  Amylaoea,  &c.,  four  species;  Dulcia,  liquorice  and  honey; 
ViNUM,  Spanish. 

Upon  no  principle  of  combination  can  this  heterogeneous  farrago  be  vindicated.  It  has, 
however,  enjoyed  the  confidence  of  physicians  for  many  ages,  and  is  therefore  entitled  to 
some  notice.  It  was  supposed  to  have  been  invented  by  Mithradates,  the  famous  King  of 
Pontus,  the  receipt  for  which  was  said  to  have  been  found  among  his  papers  after  his  de- 
feat by  Pompey,  at  which  time  it  was  published  in  Rome,  under  the  title  of  "  Antidotum 
Mithradatium."  "  But  the  probability  is,"  says  Dr.  Heberden,  "  that  Mithradates  was  as 
much  a  stranger  to  his  own  antidote  as  several  eminent  physicians  have  since  been  to  the 
medicines  that  are  daily  advertised  under  their  names.  It  was  asserted,  that  whoever  took 
a  proper  quantity  in  the  morning,  was  ensured  from  poison  during  the  whole  of  that  day 
{Galen,  de  Aniidot.,  lib.  i.) ;  and  it  was  farther  stated,  that  Mithradates  himself  was  so  forti- 
fied against  all  baneful  drugs,  that  none  would  produce  any  effect  when  he  attempted  to 
destroy  himself — {Celsus,  lib.  v.,  c.  xxiii.)  In  the  course  of  ages  it  has  undergone  numer- 
ous alterations.  According  to  Celsus,  who  first  described  it,  it  contained  only  thirty-five 
simples ;  Andromachus,  physician  to  Nero,  added  vipers,  and  increased  the  number  of  in- 
gredients to  seventy-five ;  and  when  thus  reformed,  he  called  it  yaXijvT] :  but  in  Trajan's 
time  it  obtained  the  name  of  Theriaca,  either  from  the  vipers  in  it,  or  from  its  supposed  ef- 
fects in  curing  the  bites  of  venomous  animals.  Damocrates  gave  a  receipt  for  it  in  Greek 
iambics,  which  has  been  preserved  by  Galen.  It  appears,  then,  that  its  composition  has 
hardly  remained  the  same  for  a  hundred  years ;  "  it  is,"  says  Dr.  Heberden,  "  a  farrago,  that 
has  no  better  title  to  the  name  of  Mithradates,  than  as  it  so  well  resembles  the  numerous 
■undisciplined  forces  of  a  barbarous  king  made  up  of  a  dissonant  crowd  collected  from  dif- 
ferent countries,  mighty  in  appearance,  but,  in  reality,  an  ineffective  multitude,  that  only 
hinder  each  other."— ANTieHPIAKA,  by  W.  Heberden,  M.D.,  1745. 


INTRODUCTION    OF    IPECACUAN TOBACCO.  49 

not  from  any  belief  in  its  powers,  or  reliance  upon  its  efficacy,  but  from 
a  passive  acquiescence  in  a  generally-received  opinion,  and  a  disincli- 
nation to  oppose  popular  prejudice,  or  to  reject  vehat  has  been  established 
by  authority  and  sanctioned  by  time.  For  the  same  reason,  and  in  vio- 
lation of  their  better  judgment,  the  editors  have  retained  the  absurd  for- 
mula of  Diest  for  the  preparation  of  an  extract  of  opium,  vifhich,  after 
directing  various  successive  operations,  concludes  by  ordering  the  decoc- 
tion to  be  boiled  incessantly  for  six  months,  supplying  the  vsraste  of 
water  at  intervals  !  Many  of  the  compound  formulae  in  this  Codex,  it 
is  frankly  allowed,  possess  an  unnecessary  and  unmeaning,  if  not  an  in- 
jurious complexity  ;  and  yet  such  force  has  habit,  and  so  paramount  are 
the  verba  magisiri,  that  the  editors  are  satisfied  in  distinguishing  the 
more  important  ingredients  by  printing  them  in  italics,  leaving  the  rest 
to  be  supplied  at  the  whim  and  caprice  of  the  dispenser  ;  and  thus  are 
the  grand  objects  and  use  of  a  national  Pharmacopoeia  defeated,  which 
should  above  all  things  ensure  uniformity  in  the  strength  and  composition 
of  its  officinal  preparations. 

The  same  devotion  to  authority  which  induces  us  to  retain  an  accus- 
tomed remedy  with  pertinacity,  will  frequently  oppose  the  introduction 
of  a  novel  practice  with  asperity,  unless,  indeed,  it  be  supported  by  au- 
thority of  still  greater  weight  and  consideration.  The  history  of  various 
articles  of  diet  and  medicine  will  prove  in  a  striking  manner  how  greatly 
their  reputation  and  fate  have  depended  upon  authority.  It  was  not 
until  many  years  after  ipecaciian  had  been  imported  into  Europe,  that 
Helvetius,  under  the  patronage  of  Louis  XIV.,  succeeded  in  introducing 
it  into  practice  ;  and  to  the  eulogy  of  Katharine,  queen  of  Charles  II.,  we 
are  indebted  for  the  general  introduction  of  tea  into  England.* 

That  most  extraordinary  plantf  tobacco,  notwithstanding  its  powers  of 

*  The  consumption  of  tea  has  greatly  increased  in  England  during  the  last  thirty  years. 
In  1787,  tlie  total  amounted  to  sixteen  millions  of  pounds,  whereas  in  1821  it  exceeded 
twenty-two  millions. 

t  Hernandez  de  Toledo  sent  this  plant  into  Spain  and  Portugal  in  1559,  when  Jean  Ni- 
Cot  was  ambassador  at  the  court  of  Lisbon  from  Francis  II.,  and  he  transmitted,  or  carried 
either  the  seed  or  the  plant  to  Catharine  de  Medicis  :  it  was  then  considered  as  one  of  the 
wonders  of  the  New  World,  and  was  supposed  to  possess  very  extraordinary  virtues :  this 
seems  to  be  the  first  authentic  record  of  the  introduction  of  this  plant  into  Europe.  In 
1589,  the  Cardinal  Santa  Croce,  returning  from  his  nunciature  in  Spain  and  Portugal  to 
Italy,  carried  thither  with  him  tobacco,  and  we  may  form  some  notion  of  the  enthusiasm 
with  which  its  production  was  hailed,  from  a  perusal  of  the  poetry  which  the  subject  in- 
spired ;  the  poets  compare  the  exploit  of  the  holy  cardinal  with  that  of  his  progenitor,  who 
brought  home  the  wood  of  the  true  cross. 

"  Herb  of  intunortal  fame  ! 

Which  hither  first  with  Santa  Croce  came, 
When  he,  his  time  of  nunciature  expired, 
Back  from  the  court  of  Portugal  retired ; 
Even  as  his  predecessor,  great  and  good, 
Brought  home  the  cross." 

In  England,  it  is  said  that  the  smoking  tobacco  was  first  introduced  by  Sir  Walter  Ra- 
leigh on  his  return  from  America.  James  the  First  wrote  a  philippic  against  it,  entitled 
"A  CouNTERBLASTE  TO  ToBACCO,"  in  which  the  royal  author,  with  more  prejudice  than 
dignity,  informs  his  loving  subjects  that  "  it  is  a  custome  loathsome  to  the  eye,  hatefull  to 
the  nose,  harmfull  to  the  braine,  dangerous  to  the  lungs ;  and  in  the  blacke,  stinking  fume 
thereof,  neerest  resembling  the  horrible  Stygian  sAoake  of  the  pit  that  is  bottomlesse."  In 
1604,  this  monarch  endeavoured,  by  means  of  heavy  imposts,  to  abolish  its  use  in  this  coun- 
try ;  and  in  1619  he  commanded  that  no  planter  in  Virginia  should  cultivate  more  than 
one  hundred  pounds.  It  must  be  confessed  that  some  legislative  enactment  was  necessary 
at  this  period  for  restricting  the  custom  of  smoking  tobacco,  for  we  are  told  in' the  Counter- 
blaste,  that  many  persons  expended  as  much  as  five  hundred  pounds  per  annum  in  the  pur- 
chase of  this  article,  which,  in  those  days,  was  an  enormous  amount. 

In  1624,  Pope  Urban  the  Vlllth  published  a  decree  of  excommunication  against  all  who 
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fascination,  has  suffered  romantic  vicissitudes  in  its  fame  and  character ; 
it  has  been  successively  opposed  and  commended  by  physicians — con- 
demned and  eulogized  by  priests  and  kings — and  proscribed  and  pro- 
tected by  governments  ;  while  at  length  this  once  insignificant  produc- 
tion of  a  little  island,  or  an  obscure  district,  has  succeeded  in  diffusing 
itself  through  every  climate,  and  in  subjecting  the  inhabitants  of  every 
country  to  its  dominion.  The  Arab  cultivates  it  in  the  burning  desert — 
the  Laplander  and  Esquimaux  risk  their  lives  to  procure  a  refreshment 
so  delicious  in  their  wintery  solitude — the  seaman,  grant  hira  but  this 
luxury,  and  he  will  endure  with  cheerfulness  every  other  privation,  and 
defy  the  fury  of  the  raging  elements ;  and  in  the  higher  walks  of  civil- 
ized society,  at  the  shrine  of  fashion,  in  the  palace,  and  in  the  cottage, 
the  fascinating  influence  of  this  singular  plant  commands  an  equal  tribute 
of  devotion  and  attachment. 

The  history  of  the  potato  is  perhaps  not  less  extraordinary,  and  is 
strikingly  illustrative  of  the  omnipotent  influence  of  authority.  The  in- 
troduction of  this  valuable  plant  received,  for  more  than  two  centuries, 
an  unexampled  opposition  from  vulgar  prejudice,  which  all  the  philoso- 
phy of  the  age  was  unable  to  dissipate,  until  Louis  the  Fifteenth  wore  a 
bunch  of  the  flowers  of  the  potato,  in  the  midst  of  his  court,  on  a  day  of 
festivity ;  the  people  then,  for  the  first  time,  obsequiously  acknowledged 
its  utility,  and  ventured  to  express  their  astonishment  at  the  apathy 
which  had  so  long  prevlaied  with  regard  to  its  general  cultivation. 
That  which  authority  thus  established,  time  and  experience  have  fully 
ratified,  and  scientific  research  has  extended  the  numerous  resources 
which  this  plant  is  so  wonderfully  calculated  to  furnish ;  thus  its  stalk, 
considered  as  a  textile  plant,  produces  in  Austria  a  cottony  flax — in 
Sweden,  sugar  is  extracted  from  its  root — by  combustion,  its  different 
parts  yield  a  very  considerable  quantity  of  potass — its  apples,  when 
ripe,  ferment  and  yield  vinegar  by  exposure,  or  spirit  by  distillation — 
its  tubercles,  made  into  a  pulp,  are  a  substitute  for  soap,  in  bleaching — 
cooked  by  steam,  the  potato  is  the  most  wholesome  and  nutritious,  and, 
at  the  same  time,  the  most  economical  of  all  vegetable  aliments* — by 
different  manipulations  it  furnishes  two  kinds  of  flour,  a  gruel  and  a  pa- 
took  snufF  in  the  Church.  Ten  years  after  this,  smoking  was  forbidden  in  Russia,  under 
the  pain  of  having  the  nose  cut  off;  in  1653,  the  Council  of  the  Canton  of  Appenzel  cited 
smokers  before  them,  whom  they  punished,  and  they  ordered  all  innkeepers  to  inform 
against  such  as  were  found  smoking  in  their  houses.  The  police  regulations  of  Bern,  made 
in  1661,  were  divided  according  to  the  Ten  Commandments,  in  which  the  prohibition  of 
smoking  stands  immediately  beneath  the  command  against  adultery ;  this  prohibition  waa 
renewed  in  1675,  and  the  tribunal  instituted  to  put  it  into  execution,  viz.,  Chahbreau  Ta- 
BAC,  continued  to  the  middle  of  the  eighteenth  century.  Pope  Innocent  the  Xllth,  in  1690, 
excommunicated  all  those  who  were  found  taking  snuff  or  tobacco  in  the  Church  of  St. 
Peter,  at  Rome ;  even  so  late  as  1719,  the  Senate  of  Strasburgh  prohibited  the  cultivation 
of  tobacco,  from  an  apprehension  that  it  would  diminish  the  growth  of  com ;  Amurath  the 
IVth  published  an  edict  which  made  smoking  tobacco  a  capital  offence ;  this  was  founded 
on  an  opinion  that  it  rendered  the  people  infertile.  Those  who  are  curious  to  leara  more 
of  the  history  of  this  extraordinary  plant,  I  beg  to  refer  to  a  very  interesting  paper  by 
"  Medicus,"  in  the  twenty-fourth  volume  of  the  "  London  Medical  and  Physical  Journal," 
page  445,  and  more  especially  to  an  elaborate  "  Essay  on  Tobacco,"  by  H.  W.  Cleland, 
M.D.,  Lecturer  on  Medical  Jurisprudence,  Glasgow. 

"  Tobacco,"  says  old  Burton,  "  divine,  rare,  superexcellent  tobacco,  which  goes  far  be- 
yond all  their  panaceas,  potable  gold,  Snd  philosopher's  gtones,  a  sovereign  remedy  to  all 
diseases.  A  good  vomit,  I  confess ;  a  virtuous  herb,  if  it  be  well  qualified,  opportunely  ta- 
ken, and  medicinally  used ;  but,  as  it  is  commonly  abused  by  most  men,  which  take  it  as 
tinkers  do  ale,  'tis  a  plague,  a  mischief,  a  violent  purger  of  goods,  lands,  health ;  hellish, 
deviUsh,  and  damned  tobacco,  the  ruin  and  overthrow  of  body  and  soul." — {An.  Mel.,  voL 
ii.,  109.)— ^»i.  Ed. 

*  What  other  discovery  or  invention  ever  produced  such  political  consequences  as  the 
introduction  of  the  potato  as  an  article  of  food  1    From  its  operation  as  the  main  constitu- 
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renchyma,  which,  in  times  of  scarcity,  may  be  made  into  bread,  or  ap- 
plied to  increase  the  bulk  of  bread  made  from  grain — to  the  invalid  it 
furnishes  both  aliment  and  medicine  :  its  starch  is  not  in  the  least  infe- 
rior to  the  Indian  arrow-root ;  and  Dr.  Latham  has  shown  that  an  ex- 
tract may  be  prepared  from  its  leaves  and  flowers  which  possesses  prop- 
erties as  an  anodyne  remedy.* 

The  history  of  the  warm  bathf  presents  us  with  another  curious  in- 
stance of  the  vicissitudes  to  which  the  reputation  of  our  valuable  resour- 
ces is  so  universally  exposed ;  that  which,  for  so  many  ages,  was  es- 
teemed the  greatest  luxury  in  health,^  and  the  most  efficacious  remedy 
in.  disease,  fell  into  total  disrepute  in  the  reign  of  Augustus,  for  no  other 
reason  than  because  Antonius  Musa  had  cured  the  emperor  of  a  danger- 
ous malady  by  the  use  of  the  cold  bath.  The  most  frigid  water  that 
could  be  procured  was,  in  consequence,  recommended  on  every  occa- 
sion: thus  Horace,  in  his  epistle  to  Vala,  exclaims, 

"  Caput  ac  stomachum  supponere  fontibus  audent 
Cluanis,  gabiosque  petunt,  et  frigida  rura." — Epist  xv.,  lib.  i. 

This  practice,  however,  was  doomed  but  to  an  ephemeral  popularity, 
for,  although  it  had  restored  the  emperor  to  health,  it  shortly  afterward 
killed  his  nephew  and  son-in-law,  Marcellus ;  an  event  which  at  once 
deprived  the  remedy  of  its  credit  and  the  physician  of  his  popularity. 

The  history  of  the  Peruvian  bark  would  furnish  a  very  curious  illus- 
tration of  the  overbearing  influence  of  authority  in  giving  celebrity  to  a 
medicine,  or  in  depriving  it  of  that  reputation  to  which  its  virtues  entitle 
it.  This  heroic  remedy  was  first  brought  to  Spain  in  the  year  1632, 
and  we  learn  from  Villerobel  that  it  remained  for  seven  years  in  that 
country  before  any  trial  was  made  of  its  powers,  a  certain  ecclesiastic 
of  Alcala  being  the  first  person  in  Spain  to  whom  it  was  administered, 
in  the  year  1639;  but  even  at  this  period  its  use  was  limited,  and  it 
would  have  sunk  into  oblivion  but  f^r  the  supreme  power  of  the  Roman 
Church,  by  whose  auspices  it  was  enabled  to  gain  a  temporary  triumph 
over  the  passions  and  prejudices  which  opposed  its  introduction.  Inno- 
cent the  Tenth,  at  the  intercession  of  Cardinal  de  Lugo,  who  was  for- 
merly a  Spanish  Jesuit,  ordered  that  the  nature  and  effects  of  it  should 
be  duly  examined,  and,  upon  being  reported  as  both  innocent  and  salu- 
tary, it  immediately  rose  into  public  notice  ;^  its  career,  however,  was 
suddenly  stopped,  by  its  having  unfortunately  failed,  in  the  autumn  of 
1652,  to  cure  Leopold,  archduke  of  Austria,  of  a  quartan  intermittent ; 
this  disappointment  kindled  the  resentment  of  the  prince's  principal  phy- 
sician, Chifletius,  who  published  a  violent  philippic  against  the  virtues 
of  Peruvian  bark,  which  so  fomented  the  prejudices  against  its  use,  that 
it  had  nearly  fallen  into  total  neglect  and  disrepute. 

Thus  there  exists  a  fashion  in  medicine,  as  in  the  other  affairs  of 
life,  regulated  by  the  caprice,  and  supported  by  the  authority  of  a  few 

ent  of  national  sustenance,  the  population  of  Ireland  has  advanced  from  little  more  than 
one  million  to  near  seven  millions  within  the  last  century  and  a  half! 

*  Med.  Trans,  of  the  College  of  Physicians,  vol.  vi.,  p.  92. 

t  That  the  warm,  and  not  the  cold  bath,  was  esteemed  by  the  ancient  Greeks  for  its  in- 
vigoratmg  properties,  may  be  inferred  from  a  dialogue  of  Aristophanes,  in  which  one  of  the 
characters  says,  "  I  think  none  of  the  sons  of  the  gods  ever  exceeded  Hercules  in  bodily 
and  mental  force  ;"  upon  which  the  other  asks,  "  Where  didst  thou  ever  see  a  cold  bath 
dedicated  to  Hercules  ?" 

t  The  prohibition  of  the  bath  was  numbered  among  the  mortifications  to  which  certain 
priestesses  in  Greece  were  bound  by  the  rigid  rules  of  their  order. 

^  T.  Bartholini,  Hist.  Anat.  et  Med.,  cent  v.,  Hafniae.    Med.  Transactions,  vol.  iii.,  p.  177. 
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leading  practitioners,  which  has  been  frequently  the  occasion  of  dis- 
missing from  practice  valuable  medicines,  and  of  substituting  others,  less 
certain  in  their  effects,  and  more  questionable  in  their  nature.  As  years 
and  fashions  revolve,  so  have  these  neglected  remedies,  each  in  its  turn, 
risen  again  into  favour  and  notice,  while  old  receipts,  like  old  almanacs, 
are  abandoned,  until  the  period  may  arrive  that  will  once  more  adapt 
them  to  the  spirit  and  fashion  of  the  times.  Thus  it  happens  that  many 
of  our  "  new  discoveries"  in  the  Materia  Medica  have  turned  out  to  be 
no  more  than  the  revival  and  adaptation  of  ancient  practices.  In  the 
last  century  the  root  of  the  Aspidium  Felix,  the  male  fern,  was  retailed 
as  a  secret  nostrum  by  Madame  Nouffleur,  a  French  empiric,  for  the 
cure  of  tape-worm  ;  the  secret  was  purchased  for  a  considerable  sum  of 
money  by  Louis  XV.,  and  the  physicians  then  discovered  that  the  same 
remedy  had  been  administered  in  that  complaint  by  Galen.* 

The  history  of  popular  medicines  for  the  cure  of  gout  will  also  afford 
us  matter  for  illustration.  The  celebrated  Duke  of  Portland's  powder 
was  no  other  than  the  Diacentaureon  of  Caelius  Aurelianus,  or  the  Anti- 
dotos  ex  duohus  Centaurece  generibus  of  Aetius,t  the  receipt  for  which  a 
friend  of  his  grace  brought  from  Switzerland,  into  which  country  it  had 
been  probably  introduced  by  the  early  medical  writers,  who  had  tran- 
scribed its  virtues  from  the  Greek  volumes  soon  after  their  arrival  into 
the  western  parts  of  Europe.  The  active  ingredient  of  a  no  less  cele- 
brated remedy  for  the  same  disease,  the  Eau  Medidnale,\  has  been  dis- 
covered to  be  the  ColcJiicum.  Autumnale,  or  meadow  saffron.  Upon 
investigating  the  properties  of  this  medicine,  it  was  observed  that  similar 
effects  in  the  cure  of  the  gout  were  ascribed  to  a  certain  plant,  called 
Hermodaciyllus.^  by  Oribasius  and  Aetius,  but  more  particularly  by  Alex- 
ander of  TralleSjII  a  physician  of  Asia  Minor,  in  the  fourth  century;  an 
inquiry  was  accordingly  instituted  after  this  unknown  plant,  and  upon 
procuring  a  specimen  of  it  from  Constantinople,  it  was  actually  found  to 
be  a  species  of  Colchicum. 

The  use  of  prussic  acid  in  the  cure  of  phthisis,  which  was  proposed 
by  Dr.  Majendie,  and  introduced  into  the  Codex  Medicamentarius  of 
Paris,  is  little  else  than  the  revival  of  the  Dutch  practice  in  this  com- 
plaint ;  for  Linnaeus  informs  us,  in  the  fourth  volume  of  his  " Ammnitates 
Academical"  that  distilled  laurel  water  was  frequently  used  in  Holland 
for  the  cure  of  pulmonary  consumption. 

The  celebrated  fever  powder  of  Dr.  James  was  evidently  not  his 
original  composition,  but  an  Italian  nostrum  invented  by  a  person  of  the 
name  of  Lisle,  a  receipt  for  the  preparation  of  which  is  to  be  found  at 
length  in  Colborne^s  Complete  English  Dispensatory  for  the  year  1756.^ 

*  Madame  Nouffleur's  receipt  is  as  follows :  Three  drachms  of  the  root  of  the  male 
fern,  reduced  to  fine  powder,  and  mixed  with  water ;  this  constitutes  one  dose.  Two  hours 
after  taking  the  powder,  a  bolus  of  calomel,  scammony,  and  gamboge  is  to  be  administered. 

t  Duke  of  Portland's  Powder  for  the  Gout. — Equal  quantities  of  the  roots  of  gen- 
tian and  birthwort  {Aristolochia  rotunda),  the  tops  and  leaves  of  germander  (Chamcedrys), 
ground-pine  {Chamaspitys),  and  lesser  centaury  {Chironea  centaurium),  powdered,  and  mixed 
together.  As  this  is  a  combination  of  bitters,  it  might,  without  doubt,  be  serviceable  in  cer- 
tain cases  of  gout. 

J  This  medicine  was  brought  into  vogue  by  M.  Husson,  a  military  officer  in  the  service 
of  France,  about  fifty  years  ago. 

^  So  popular  was  this  plant,  that  it  acquired  the  title  of  "  anima  articulorum."  It  form- 
ed the  basis  of  the  dia  articuloram,  the  pulvis  arthriticus  Turneri,  and  the  Vienna  gout  de- 
coction. 

II  Alexander's  prescription  consisted  of  hermodactylls,  ginger,  pepper,  cunmiin  seed,  an- 
iseed, and  scammony  ;  which,  says  he,  will  enable  those  who  take  it  to  walk  immediately. 

IT  Some  years  since  I  received  a  very  interesting  letter  from  Dr.  Halliday,  of  Moscow,  in 
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The  various  secret  preparations  of  opium,  which  have  been  extolled 
as  the  invention  of  modern  times,  may  be  recognised  in  the  works  of 
ancient  authors ;  for  instance.  VVedelius,  in  his  Opiologia,  describes  an 
acetic  solution  ;  and  the  Maglsleriuin  of  Ludovicus,  as  noticed  by  Et- 
muUer,  was  a  preparation  made  by  dissolving  opium  in  vinegar,  and 
precipitating  with  salt  of  tartar:*  Van  Helmont  recommends  a  prepara- 
tion, similar  to  the  black  drop,  under  the  title  of  Laudanum  Cydoniatum ; 
then,  again,  we  have  Langelott's  laudanum,  and  Le  Mort's  "  Extract  out 
of  rain-water"  preparations  which  owe  their  mildness  to  the  abstraction 
of  the  resinous  element  of  opium. 

The  works  of  Glauber  contain  accounts  of  many  discoveries  that  have 
been  claimed  by  the  chemists  of  our  own  day ;  he  recommends  the  use 
of  muriatic  acid  in  sea  scurvy,  and  describes  an  apparatus  for  its  prepar- 
ation exactly  similar  to  that  which  has  been  extolled  as  the  invention  of 
Wolff-,  he  also  notices  the  production  of  Pyro-acetic  acid,  under  the  title 
of  "  vinegar  of  wood"  so  that  the  fact  of  the  identity  of  this  acid  and 
vinegar,  announced  by  Vauquelin  as  a  new  discovery,  was  evidently 
known  to  Glauber  nearly  two  centuries  ago. 

We  have  within  the  last  few  years  heard  much  of  the  elBcacy  of  hen- 
bane fumigations  in  the  toothache,  an  application  which  may  be  easily 
shown  to  be  the  revival  only  of  a  very  ancient  practice.f 

But  while  we  might  thus  proceed  to  annul  many  other  claims  for 
originality,  we  ought  not  to  close  our  eyes  to  the  fallacies  to  which  such 
investigations  are  peculiarly  exposed.  Nothing  is  more  easy  than  to 
invest  the  doubtful  sentence  of  an  obscure  author  with  an  interpretation 
best  adapted  for  the  support  of  a  favourite  theory,  and  instances  might 
be  adduced  where  the  medical  antiquarian^  has  by  violence  and  distor-_ 
tion  forced  the  most  contradictory  passages  into  his  service  ;  treating,  in 
short,  the  oracles  of  physic  just  as  Lord  Peter  treated  his  father's  will 
in  the  Tale  of  a  Tub — determined  to  discover  the  word  "  shoulder-knot," 
he  picks  it  out  letter  by  letter,  and  is  even  at  last  obliged  to  substitute 
c  for  k  in  the  orthography. 

Nor  has  Fashion  confined  her  baneful  interference  to  the  selection  of 

which  he  thus  comments  upon  the  above  passage :  "  You  attribute  the  invention  of  James's 
powder  to  one  Lisle,  which  was  not  the  fact ;  and  as  the  original  author  was  the  father  of 
a  very  old  friend  of  mine,  Mr.  M'Intosh,  perhaps  you  may  think  it  worth  while  to  correct 
the  mistake  in  a  future  edition.  The  above  inventor  was  a  German  apothecary  and  chem- 
ist, of  the  name  of  Schwanberg,  with  whom  Dr.  James  was  associated,  and  who,  on  obtain- 
ing the  patent,  vended  a  medicine  which  did  not  accord  with  the  specification.  Mr.  M'In- 
tosh, who  was  in  the  habit  of  preparing  the  medicine  for  the  supply  of  Moscow,  assured 
me  that  the  formula  given  in  the  London  Pharmacopoeia  for  the  pulvis  antimonialis  was 
something  like  the  original  receipt,  but  differed  from  it  in  certain  particulars,  which  he  was 
bound  by  an  oath  not  to  disclose." 

*  Magisterium  opii  fit  solvendo  opium  in  aceto,  et  prsecipitando  cum  sale  tartari." 
+  This  was  the  favourite  remedy  of  Dr.  Andrew  Boorde,  who  practised  physic  in  Hamp- 
shire, and  in  his  work,  printed  in  the  black  letter  in  London,  entitled  "  A  Breviarie  of 
Health,"  he  advises  for  a  toothache  depending  upon  worms,  "  a  candell  of  waxe  with  hen- 
bane seeds,  which  must  be  lighted,  so  that  the  perfume  of  the  candell  do  enter  into  the 
tooth."  This  said  Dr.  Andrew  Boorde  is  too  important  a  personage  to  be  passed  over  with- 
out some  farther  notice  in  this  place,  being  no  less  than  the  founder  of  that  distinguished 
class  of  the  medical  fraternity,  better  known  by  the  name  of  merry  Andrews.  Dr.  Andrew 
Boorde  lived  in  the  reigns  of  Henry  VIII.,  Edward  VI.,  and  Queen  Mary,  and  was  in  the 
constant  habit  of  frequenting  fairs  and  markets,  at  which  he  harangued  the  populace  pub- 
licly ;  his  speeches  were  extremely  humorous,  and  occasioned  considerable  mirth  ;  his  suc- 
cessors in  this  same  line  naturally  endeavoured  to  imitate  his  bright  example,  and  hence 
this  class  of  itinerant  quacks  obtained  the  generic  application  of  merry  Andrews. 

f  I  have  been  lately  much  amused  with  the  lucubrations  of  a  classical  friend,  who,  by 
way  of  casting  ridicule  upon  such  researches,  undertakes  to  prove  to  my.  satisfaction  that 
Warren's  Blacking  is  no  other  than  the  raoftos  nt\avavyci,  "  black  Jlowing  splendour,"  de- 
scribed in  the  Hecuba  of  Euripides. 
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remedies ;  she  has  ventured  even  to  decide  upon  the  nature  of  diseases, 
and  to  change  and  modify  their  appellations  according  to  the  whim  and 
caprice  by  which  she  is  governed.  The  Princess,  afterward  Queen 
Anne,  was  subject  to  hypochondriacal  attacks,  which  her  physicians 
pronounced  to  be  spleen,  vapours,  or  hyp,  and  recommended  Rawleigh's 
Confection,  and  Pearl  Cordial,  for  its  cure  ;  this  circumstance  was  suffi- 
cient to  render  both  the  disease  and  remedy  fashionable ;  no  other  com- 
plaint was  ever  heard  of,  in  the  precincts  of  the  court,  but  that  of  the 
vapours,  nor  was  any  medicine  esteemed  but  that  of  Rawleigh.  Some 
years  afterward,  in  consequence  of  Dr.  Whytt's  publication  on  ^'■Nervous 
Diseases,"  a  lady  of  fashion  was  pronounced  to  be  nervous ;  and  as  ladies 
introduce  fashions  in  physic  as  well  as  in  millinery,  the  term  became 
general,  and  the  disease  fashionable,  and  spleen,  vapours^  and  hyp  were 
erased  from  the  catalogue  of  maladies ;  the  reign  of  nervous  diseases, 
however,  was  but  transient ;  a  popular  work  appeared  on  Biliary  Coft- 
cretions,  and  the  fashionable  world  suddenly  became  extremely  bilious^ 
We  might  pursue  the  history  of  these  follies,  but  let  us  hope  that  the 
past  may  not  prove  the  mirror  of  the  future.* 

*  Among  the  curiosities  disclosed  by  the  exhumation  of  the  cities  of  Herculaneom  and 
Pompeii,  after  they  had  been  buried  for  1800  years,  were  found  a  great  variety  of  surgical 
instruments,  many  of  which  proved  to  be  complete  fac  similes  of  similar  ones  of  pretended 
modern  invention.  In  like  manner,  explorations  among  the  literary  remains  of  antiquity 
have  brought  to  light  medical  theories,  and  modes  of  treating  diseases,  which  have  beea 
published  to  the  world  in  modem  times  as  original,  but  which,  on  examination,  have  proved 
to  be  of  ancient  origin.  With  respect  to  anatomy,  it  is  certain  that  the  ancient  Greeks  were 
but  little  acquainted  with  it,  on  account  of  the  religious  prejudices  of  the  people,  which 
prevented  the  dissection  of  human  bodies ;  as  it  was  a  prevalent  belief  among  them,  that 
the  soul,  after  being  disengaged  from  its  corporeal  part,  was  obliged  to  wander  on  the  banks- 
of  the  Styx  until  the  body  was  consigned  to  the  earth,  or  devoured  by  the  flames. — (Horn.,. 
II.,  23,  71.)  This  science,  however,  flourished  to  a  considerable  extent  at  a  somewhat 
later  period,  and  we  are  informed  by  Dr.  Adams,  in  his  sketch  of  the  professional  life  of 
Galen,  that  in  his  "  Administrationes  Anatomicae"  almost  every  bone,  every  twig  of  nerve^ 
every  ramification  of  bloodvessel,  every  viscus,  muscle,  and  gland,  with  which  modern  an- 
atomists are  acquainted,  are  described  by  him  with  a  degree  of  minuteness  which  will  sup- 
prise  those  who  have  a  mean  opinion  of  the  Galenical  anatomy.  This  writer  also  states, 
that  "  the  distribution  of  the  nerves  into  nerves  of  sensation  and  nerves  of  muscular  motion,, 
and  the  distinction  between  the  characters  of  the  cerebr2il  and  spineJ  nerves,  although  clearly 
pointed  out  by  him,  and  acquiesced  in  by  Oribasius,  Theophilus,  and  Nemesius  among  his 
countrymen,  and  by  Rhazes,  Serapion,  Avicenna,  Avenzoar,  and  Averroes  among  the  Ara- 
bians ;  nay,  though  admitted  by  his  modern  rival  Vesalius,  were  overlooked  or  denied  by 
subsequent  physiologists,  until  the  doctrine  was  lately  revived  by  an  intelUgent  lecturer  On 
anatomy  in  London,  Sir  Charles  BeU."  In  cases  of  aneurism  at  the  elbow-joint,  Aetius 
directs  the  surgeon  to  make  a  longitudinal  incision  along  the  inner  side  of  the  arm,  three  or 
four  fingers  breadth  below  the  arm-pit,  and  having  laid  bare  the  artery  and  dissected  it  from 
the  surrounding  parts,  to  raise  it  up  with  a  blunt  hook,  and  introducing  two  threads,  to  tie 
them  separately,  and  dividing  the  artery  in  the  middle,  evacuate  the  contents  of  the  tumour 
by  a  free  incision  ;  a  mode  of  treatment  which  at  least  detracts  somewhat  from  the  claims 
of  originality  preferred  by  Hunter  and  Abemethy.  This  same  author  seems  to  have  antici- 
pated CuUen's  doctrine  of  fever,  as  caused  by  spasm  of  the  extreme  vessels ;  for  he  speaks 
particularly  of  constriction  of  the  pores  of  the  skin,  occasioned  either  by  the  thickness  of 
the  humours,  or  the  coldness  and  dryness  of  the  surrounding  atmosphere,  as  the  proximate 
cause  of  febrile  diseases.  The  ancients  were  also  well  acquainted  with  the  fact,  that  ma- 
laria, or  the  matter  generated  by  the  decomposition  of  animal  and  vegetable  substances,  pro- 
duced fevers. 

The  operation  of  Paracentesis,  or  evacuating  the  fluid  in  dropsical  cases  by  tapping,  is 
fully  described  by  Hippocrates,  with  most  of  the  directions  contained  in  modern  works,  and 
even  the  same  instrument  recommended,  namely,  the  stilet  or  spathomell,  and  cannla. 

Areteus  speaks  of  indigestion  as  predisposing  to  paralysis,  and  recommends  copper  in  this 
aff'ection  (A.D.  80)  ;  a  remedy  which  a  modem  writer  has  extolled  highly,  and  claimed  for 
himself  the  credit  of  its  introduction.  Celsvs  describes  the  operation  of  couching  for  cata- 
ract, in  the  same  manner  as  it  is  performed  at  this  day,  and  recommends  the  high  operation 
(for  stone),  preferred  by  Dupuytren,  and  practised  by  Sir  Charles  Bell  in  cases  of  children. 
He  also  describes  the  method  of  applying  ligatures  upon  arteries  for  the  stopping  of  hemor- 
rhage ;  the  ligature  is  also  mentioned  by  Heliodorus,  by  Galen,  Aetius,  Paulus  ^gineta,  Avi- 
cenna, Rhazes,  Avenzoar,  and  Albueasis.    The  doctrine,  that  the  action  of  the  absorbeni  ves- 
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THE  ASSIGNING  TO  THE  WORKINGS  OF  ART  THE  EF- 
FECTS  OF  UNASSISTED  NATURE  ;  OR,  THE  CONSE- 
QUENCES OF  INCIDENTAL  CHANGES  OF  HABIT,  DIET, 

Oua  inability  upon  all  occasions  to  appreciate  the  efforts  of  Nature  in 
the  cure  of  disease  must  necessarily  render  our  notions,  with  respect  to 

sels  is  increased  by  fasting,  is  mentioned  by  Nicander*  (135  B.C.),  by  Celsus,  Dtoscoride*, 
and  several  others.  The  former  states  that  poison  is  most  fatal  to  a  person  while  fasting, 
and  therefore  cautions  against  the  use  of  bloodletting  before  the  poison  has  been  distributed 
through  the  system.  Nica/ider,  also,  recommends  cupping  and  the  actual  cautery,  as  pre- 
servatives from  absorption  in  cases  of  poisoned  wounds,  and  these  modes  of  practice  are 
very  generally  supposed  to  be  of  modern  origin.  Grassier  states  that ''  the  Chinese  were 
acquainted  with  the  circulation  of  the  blood  long  before  any  of  the  nations  of  Europe"  (1.  v., 
p.  482)  ;  and  it  is  a  well-known  fact  that  inoculation  for  smallpox  was  known  among  them 
at  a  very  remote  period.  In  cases  of  obstinate  constipation,  or  iliac  passion,  from  stricture 
or  invagination  of  the  colon,  Praxagoras,  of  Cos,  according  to  Costius  Aurelianus,  laid  open 
the  cavity  oi  the  abdomen,  and  relieved  the  stricture  by  an  incision.  Erasistratus,  who 
flourished  300  years  before  Christ,  recommends  succory  {Ctchoritan  intybus)  in  diseases  of 
the  liver,  and  the  other  abdominal  viscera :  a  remedy  which,  in  similar  cases,  has  lately 
been  brought  into  notice  as  novel.  In  cases  of  abscess  of  the  liver  and  other  affections  of 
this  organ,  this  surgeon  did  not  hesitate  to  make  an  incision  at  once  through  the  integuments 
and  skia  into  the  cavity  of  the  abdomen,  and  discharge  the  matter,  or  apply  his  remedies 
directly  to  the  part  aflfected.  The  Diachylon,  or  Lead  Plaster,  was  invented  by  Meiiecrates, 
who  flourished  during  the  reign  of  Tiberius  ;  Antillus,  long  before  the  Christian  era,  descri- 
bed the  method  of  extracting  the  cataract,  and  recommended  bronchotomy  in  dangerous 
cases  of  cynanche,  where  suffocation  is  threatened.  He  operated  for  strangulated  hernia 
in  the  same  manner  as  is  practised  at  the  present  day,  and  is  very  particular  in  his  direc- 
tions as  to  the  selection  ot  proper  veins  for  bleeding.  In  cases  oifisuda,  Leonidas,  of  Alex- 
andria (200  B.C.),  operated  in  a  very  similar  manner  to  that  recommended  by  Pott,  and  he 
removed  cancer  of  tlie  breast  by  amputation  and  the  actual  cautery.  The  actttal  cautery,  by 
means  of  a  heated  iron,  was  employed  by  Hippocrates,  as  well  as  most  of  the  ancient  phy- 
sicians,! and  pessaries  in  uterine  derangements  were  generally  resorted  to  ;  not,  however, 
so  much  for  their  mechanical  support  as  for  the  medicating  properties  of  the  articles  of 
which  they  were  composed.  The  operation  of  Lithotomy  is  fully  described  by  Celsus,  and 
that  of  Lithontripsy,  or  breaking  the  stone  within  the  bladder,  was  ascribed  by  the  ancients 
to  a  Greek  physician  by  the  name  of  Ammonius,  who  lived  before  Christ,  and  who  obtained 
from  this  circumstance  the  name  of  Aidoroftos,  or  the  Lithotomist. — Celsus,  lib.  viL,  c.  26. 

Scaritication  was  practised  in  opthalmia  and  other  diseases  by  Oribasius,  who  lived  in  the 
reign  of  the  Roman  Emperor  Julian  (A.D.  350),  and  he  resorted  to  the  same  remedy  in  his 
own  case,  when  attacked  by  the  plague  ;  applying  a  ligature  round  the  leg  under  the  ham, 
immersing  it  in  warm  water,  and  then,  after  beating  it  with  reeds  to  make  it  swell,  making 
fine  incisions  into  the  skin  with  a  scalpel.  The  potential,  as  well  as  the  actual  cautery,  was 
extensively  employed  by  the  ancients  in  cases  of  paralysis,  asthma,  phthisis,  &c. ;  and  the 
«schars  were  made  of  a  circular  form,  and  by  the  means  of  pure  potash  mixed  with  quick- 
lime, exactly  corresponding  to  the  modern  practice.  Arteriotomy  was  also  practised  by  the 
ancients,  and  Galea  informs  us,  that  when  sulfering  from  an  excruciating  pain  in  the  region 
of  the  diaphragm,  he  opened  an  artery  between  the  thumb  and  forefinger,  and  let  out  about 
a  pint  of  blood.  The  scarificator,  similar  in  construction  to  those  of  the  present  day,  was 
invented  by  Paulus,  in  the  ninth  century,  and  the  same  physician  has  given  directions  for 
the  operation  for  the  relief  of  hernia,  corresponding  to  what  is  laid  down  by  modern  surgi- 
cal writers  on  that  subject  The  same  is  also  true  with  respect  to  Laryngotomy.  The 
cooling  regimen  in  the  treatment  of  smallpox  was  recommended  and  practised  by  Allm- 
icasis,  who,  indeed,  carried  this  remedy  farther  in  the  treatment  of  this  disease  than  the  bold- 
est of  our  modern  practitioners.  Tlie  same  writer  recommends  dry  goats'  dung  for  moxa, 
and  describes  the  manner  of  operating  in  paracentesis,  in  cases  both  of  the  external  and  in- 
ternal hydrocephalus,  an  operation,  however,  which  he  fseems  to  have  borrowed  from  Pau- 
lus. He  also  follows  this  physician  in  describing  the  mode  of  extirpating  the  tonsils,  when 
so  much  enlarged  as  to  impede  respiration ;  also  of  removing  the  uvula,  and  extracting  poly- 
pi from  the  nostrils.  Enlargements  of  the  thyroid  gland  were  removed  by  excision,  friction, 
or  compression ;  though,  when  arising  from  constitutional  predisposition,  he  advises  them 
not  to  be  touched. — Am.  Ed. 

*  The  medical  works  of  Nicander,  two  of  which  only  are  extant,  are  in  hexameter  Terse.  The  one 
is  entitled  Theriaca,  the  other  Alexipharmica.  Hence  this  writer  has  been  called  "  a  grinder  of  anti- 
dotes, who  sang  of  scorpions,  toads,  and  spiders,  and  wrote  poems  fit  only  for  apothecaries." 

t  Speaking  of  abscesses  of  the  liver,  Aretaeus  remarks,  "  Whenever  an  operation  is  necessary,  a 
cauterizing  instrument  should  be  brought  to  a  transparent  heat  and  plunged  as  far  as  the  pus,  for  this 
botli£ul8  and  burns." — P.  53. — Am.  Ed. 
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the  powers  of  art,  liable  to  numerous  errors  and  deceptions.  Hence 
protracted  or  wire-drawn  cures  ought  to  be  very  cautiously  received  as 
evidences  of  the  success  of  medical  treatment.  Many  diseases  require 
only  time  to  enable  nature  to  remove  them.  All  the  long  train  connected 
with  hysteria  are  cured  by  time ;  the  solution  of  which,  as  Mr.  Travers 
has  observed,  is  to  be  found  in  the  fact,  that  the  hysteric  period  wanes, 
and  the  restlessness  of  the  temperament  undergoes  a  slow  but  salutary 
change.  Nothing,  certainly,  is  more  natural,  although  it  may  be  very 
erroneous,  than  to  attribute  the  cure  of  a  disease  to  the  last  medicine 
that  had  been  administered  ;  the  advocates  even  of  amulets  and  charms* 
have  been  thus  enabled  to  appeal  to  the  testimony  of  what  they  call  ex- 
perience, in  justification  of  their  superstition.  Homoeopathic  effects  have 
been  chronicled  as  miracles,  and  cases  which  in  truth  and  justice  ought 
to  be  considered  as  most  lucky  escapes,  have  been  triumphantly  announ- 
ced as  skilful  cures ;  and  thus  have  medicines  and  practitioners  alike 
acquired  unmerited  praise,  or  suffered  from  unjust  censure.  We  have 
read  of  certain  ceremonies  performed  in  Spain  to  arrest  the  dangers  of 
hail-storms  ;  upon  such  occasions,  their  saintships,  Demetrius  and  Che- 
lidonius,  were  propitiated,  and  with  such  extraordinary  success,  it  is  said, 
that  after  divers  processions,  lighting  of  candles,  singing,  chanting,  and 
various  other  solemnities,  the  storm  was  sure  to  subside. 

It  should,  moreover,  be  kept  in  mind,  that  two  events -may  arise  from 
a  common  cause,  and  be  coexistent,  and  yet  have  not  the  most  remote 
analogy  to,  or  dependance  upon,  each  other.  It  was  a  general  belief  at 
St.  Kilda  that  the  arrival  of  a  ship  gave  all  the  inhabitants  colds.  Dr. 
John  Campbell  took  a  great  deal  of  pains  to  ascertain  the  fact,  and  to 
explain  it  as  the  effect  of  effluvia  arising  from  human  bodies  ;  the  sim- 
ple truth,  however,  was,  that  the  situation  of  St.  Kilda  renders  a  north- 
east wind  indispensably  necessary  before  a  stranger  can  land — the  wind, 
not  the  stranger,  occasioned  the  epidemic. 

Upon  Mrs.  Stephens  offering  her  remedy  for  the  stone  to  Parliament,! 
a  committee  of  professional  men  was  nominated  to  ascertain  its  efficacy  ; 
a  patient  with  stone  was  selected,  and  he  took  the  remedy ;  his  suffer- 
ings were  soon  relieved,  and,  upon  examining  the  bladder  in  the  usual 
way,  no  stone  could  be  felt :  it  was  therefore  agreed  that  the  patient 
had  been  cured,  and  that  the  stone  had  been  dissolved.  Some  time 
afterward  this  patient  died,  and,  on  being  opened,  a  large  stone  was 
found  in  a  pouch  formed  by  a  part  of  the  bladder,  and  which  communi- 
cated with  it.  When  the  yellow  fever  raged  in  America,  the  practition- 
ers trusted  exclusively  to  the  copious  use  of  mercury  ;  at  first,  this  plan 
was  deemed  so  universally  efficacious,  that,  in  the  enthusiasm  of  the 
moment,  it  was  triumphantly  proclaimed  that  death  never  took  place 
after  the  mercury  had  evinced  its  effects  upon  the  system  :  all  this  was 
very  true,  but  it  furnished  no  proof  of  the  efficacy  of  that  metal,  since  the 
disease,  in  its  aggravated  form,  was  so  rapid  in  its  career,  that  it  swept 
away  its  victims  long  before  the  system  could  be  brought  under  mercu- 

*  This  species  of  delusion,  from  mistaking  the  post  hoc  for  the  propter  hoc,  always  re- 
minds me  of  the  story  of  the  Florentine  quack,  who  gave  the  countryman  six  pills,  which 
were  to  enable  him  to  find  his  lost  ass  ;  the  pills  beginning  to  operate,  obliged  him  to  re- 
tire into  a  wood,  where  he  found  his  ass.  The  clown  soon  spread  a  report  of  the  wonder- 
ful success  of  the  quack,  who,  in  consequence,  reaped  an  ample  reward  from  the  proprie- 
tors of  strayed  cattle. 

t  The  grant  of  £5000  to  Joanna  Stephens,  for  her  discovery  of  certain  medicines  for  the 
cure  of  the  stone,  is  notified  in  the  London  Gazette  of  June,  A.D.  1739. 
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rial  influence,  while  in  its  milder  shape  it  passed  off  equally  well  with- 
out any  assistance  from  art. 

Let  us,  then,  before  we  decree  the  honours  of  a  cure  to  a  favourite 
medicine,  carefully  and  candidly  ascertain  the  exact  circumstances 
under  which  it  was  exhibited,  or  we  shall  rapidly  accumulate  examples 
of  the  fallacies  to  which  our  art  is  exposed.  What  has  been  more 
common  than  to  attribute  to  the  efficacy  of  a  mineral  water  those  fortu- 
nate changes  of  constitution  that  have  entirely,  or  in  great  measure, 
arisen  from  salubrity  of  situation,  hilarity  of  mind,  exercise  of  body,  and 
regularity  of  habits,  which  have  incidentally  accompanied  its  potation  ? 
Thus,  the  celebrated  John  Wesley,  while  he  commemorates  the  triumph 
of  "  Sulphur  and  Supplication"  over  his  bodily  infirmity,  forgets  to  ap- 
preciate the  resuscitating  influence  of  four  months'  repose  from  his 
apostolical  labours ;  and  such  is  the  disposition  of  the  human  mind  to 
place  confidence  in  the  operation  of  mysterious  agents,  that  we  find  him 
more  disposed  to  attribute  his  cure  to  a  brown  paper  plaster  of  egg  and 
brimstone,  than  to  Dr.  Fothergill's  salutary  prescription  of  country  air, 
rest,  asses'  milk,  and  horse  exercise.*  The  ancient  physicians  duly 
appreciated  the  influence  of  such  agents ;  their  temples,  like  our  water- 
ing-places, were  the  resort  of  those  whom  medicine  could  not  cure,  and 
we  are  expressly  told  by  Plutarch  that  these  temples,  especially  that  of 
Esculapius,  were  erected  on  elevated  spots,  with  the  most  congenial  as- 
pects ;  a  circumstance  which,  when  aided  by  the  invigorating  effects  of 
hope,  by  the  diversions  which  the  patient  experienced  in  his  journey, 
and  perhaps  by  the  exercise  to  which  he  had  been  unaccustomed,  cer- 
tainly performed  many  cures.  Upon  this  principle,  the  bones  of  St. 
Anthony  gained  the  credit  which  should  have  been  attributed  to  the 
locality  of  his  shrine,  and  the  hospitality  of  his  priests. t  At  Padua, 
rheumatics  crawl  on  their  knees  around  the  altar  tombs  in  the  Church  of 
St.  Juslina,  and  believe  by  this  devotion  that  their  aches  will  be  cured. 
There  can  be  no  doubt  that  the  exertion  made  upon  these  occasions 
must  frequently  be  beneficial.  Beckford  says,  "  You  can  have  no  con- 
ception of  the  ridiculous  attitudes  into  which  they  throw  themselves,  nor 
the  difficulty  with  which  they  squeezed  along,  between  the  middle  col- 
umn of  the  tomb  and  those  which  surround  it ;  no  criminal  in  the  pillory 
ever  exhibited  a  more  rueful  appearance,  no  swine  ever  scrubbed  itself 
more  fervently,  than  those  infatuated  lubbers.  I  left  them  hard  at  work, 
taking  more  exercise  than  had  been  their  lot  for  many  a  day."  For  the 
same  reason,  in  the  recommendation  of  a  watering-place,  something  more 
than  the  composition  of  a  mineral  spring  is  to  direct  our  choice.  The 
chemist  will  tell  us,  that  the  springs  of  Hampstead  and  Islington  rival 
those  of  Tonbridge  and  Malvern,  that  the  waters  of  Bagnigge  Wells,  as 
a  chalybeate  purgative,  might  supersede  those  of  Cheltenham  and  Scar- 
borough, and  that  an  invalid  would  frequent  the  spring  in  the  vicinity  of 
the  Dog  and  Duck,  in  St.  George's  Fields,  with  as  much  advantage  as 
the  celebrated  Sp^at  Leamington  ;  but  the  physician  is  well  aware  that 

*  Wesley's  Journal,  vol.  xxix.,  290-293. 

t  The  name  of  St.  Anthony  seems  to  have  been  first  associated  with  an  epidemic  disease, 
produced  by  deficient  nourishment,  and  which  prevailed  in  Dauphine  about  the  end  of  the 
twelfth  century.  An  abbey,  dedicated  to  that  saint,  had  recently  been  founded  at  Vienne 
in  that  province,  where  his  bones  were  deposited ;  and  it  was  a  popular  opinion  in  that  and 
the  succeeding  century,  that  all  the  patients  who  were  conveyed  to  this  abbey  were  cured 
in  the  space  of  seven  or  nine  days,  a  circumstance  which  the  ample  supply  of  food  in  those 
religious  houses  may  satisfactorily  explain. — Bateman  on  Cutaneous  Diseases. 

H 
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by  the  adoption  of  such  advice,  he  would  deprive  his  patient  of  those 
most  powerful  auxiliaries  to  which  I  have  alluded,  and,  above  all,  lose 
the   advantages  of  the  "  Medicina  Mentis."     On  the  other  hand,  the 
recommendation  of  change  of  air  and  habits  will  rarely  inspire  confi- 
dence, unless  it  be  associated  with  some  medicinal  treatment ;  a  truth 
which  it  is  more  easy  and  satisfactory  to  elucidate  and  enforce  by  ex- 
amples than  by  precept — let  the  following  story  by  Voltaire  serve  as  an 
illustration.      "  Ogul,  a  voluptuary,  who   could  be   managed  but  with 
difficulty  by  his  physician,  on  finding  himself  extremely  ill  from  indolence 
and  intemperance,  requested  advice :  '  Eat  a  basilisk,  stewed  in  rose- 
water,'  replied  the    physician.     In  vain  did  the   slaves  search  for  a 
basilisk,  until  they  met  with  Zadig,  who,  approaching  Ogul,  exclaimed, 
'  Behold  that  which  thou  desirest.     But,  my  lord,'  continued  he,  '  it  is 
not  to  be  eaten ;  all  its  virtues  must  enter  through  thy  pores  :  I  have, 
therefore,  enclosed  it  in  a  little  ball,  blown  up,  and  covered  with  a  fine 
skin ;  thou  must  strike  this  ball  with  all  thy  might,  and  I  must  strike  it 
back  again,  for  a  considerable  time,  and  by  observing  this  regimen,  and 
taking  no  other  drink  than  rosewater  for  a  few  days,  thou  wilt  see  and 
acknowledge  the  effect  of  my  art.'     The  first  day  Ogul  was  out  of 
breath,  and  thought  he  should  have  died  from  fatigue  ;  the  second  he 
was  less  fatigued,  and  slept  better :  in  eight  days  he  recovered  all  his 
strength ;   Zadig  then  said  to  him,  '  There  is  no  such  thing  in  nature  as 
a  basilisk !   but  thou  hast  taken  exercise  and  been  temperate,  and  hast 
therefore  recovered  thy  health .''  "     But  the  medical  practitioner  may  per- 
haps receive  more  satisfaction  from  a  modern  illustration  ;  if  so,  the  fol- 
lowing anecdote,  related  by  Sydenham,  may  not  be  unacceptable.    That 
great  physician  having  long  attended  a  gentleman  of  fortune  with  little 
or  no  advantage,  frankly  avowed  his  inability  to  render  him  any  farther 
service,  adding,  at  the  same  time,  that  there  was  a  physician  of  the  name 
of  Robinson  at  Inverness,  who  had  distinguished  himself  by  the  perform- 
ance of  many  remarkable  cures  of  the  same  complaint  as  that  under 
which  his  patient  laboured,  and  expressing  a  conviction  that,  if  he  applied 
to  him,  he  would  come  back  cured.     This  was  too  encouraging  a  pro- 
posal to  be  rejected  ;  the  gentleman  received  from  Sydenham  a  statement 
of  his  case,  Avith  the  necessary  letter  of  introduction,  and  proceeded 
without  delay  to  the  place  in  question.     On  arriving  at  Inverness,  and 
anxiously  inquiring  for  the  residence  of  Dr.  Robinson,  he  found,  to  his 
utter  dismay  and  disappointment,  that  there  was  no  physician  of  that 
name,  nor  had  been  in  the  memory  of  any  person  there.     The  gentle- 
man returned,  vowing  eternal  hostility  to  the  peace  of  Sydenham  ;  and, 
on  his  arrival  at  home,  instantly  expressed  his  indignation  at  having 
been  sent  on  a  journey  of  so  many  hundred   miles  for  no  purpose. 
"  Well,"  replies  Sydenham,  "  are  you  in  better  health  ?"     "  Yes,  I  am 
now  quite  well,  but  no  thanks  to  you."     "  No,"  says  Sydenham,  "  but 
you  may  thank  Dr.  Robinson  for  curing  you.     I  wished  to  send  you  a 
journey  with  some  object  of  interest  in  view  ;  I  kuiew  it  would  be  of 
service  to  you;    in  going,  you  had  Dr.  Robinson  and  his  wonderful 
cures  in  contemplation ;  and  in  returning,  you  were  equally  engaged  in 
thinking  of  scolding  me !"     Had  the  patient  been  sent  on  a  journey 
without  the   contemplation  of  some  plausible  object,  the  result  would 
probably  have  been  less  satisfactory  ;  we  see,  therefore,  how  much  more 
sagacious  was  Sydenham's  prescription  than  that  of  Herodicus  under 
similar  circumstances,  for  he  sent  his  patients  from  Athens  to  Megara, 
with  no  other  object  than  to  touch  the  walls  and  return. 
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It  has  been  already  stated  that  we  are  to  a  great  degree  ignorant 
of  the  Simples  used  by  the  ancient  physicians ;  we  are  often  quite 
unable  to  determine  what  the  plants  are  of  which  Dioscorides  treats. 
It  does  not  appear  that,  out  of  the  seven  hundred  plants  of  which 
hi^  Materia  Medica  consists,  more  than  four  hundred  are  correctly 
ascertained  ;  and  yet  no  labour  has  been  spared  to  clear  the  sub- 
ject of  its  difficulties;  Cullen  even  laments  that  so  much  pains 
should  have  been  bestowed  upon  so  barren  an  occasion.*  The 
early  history  of  botany  presents  us  with  such  a  chaos  of  nomencla- 
ture, that  it  must  have  been  impossible  for  the  herbalist  and  phy- 
sician to  have  communicated  their  mutual  lights ;  every  one  was 
occupied  with  disputes  upon  words  and  names,  and  every  useful 
inquiry  was  suspended,  from  an  inability  to  decide  what  plant  each 
author  intended ;  thus,  for  instance,  the  Herba  Britannica  of  Dios- 
corides and  Pliny,  so  celebrated  for  the  cure  of  the  soldiers  of  Ju- 
lius Csesar  on  the  Rhine,  of  a  disease  called  "  Scelotyrbe,^^-\  and  sup- 
posed to  resemble  our  sea  scurvy,  remains  quite  unknown,  notwith- 
standing the  labours  of  our  most  intelligent  commentators.^  It 
seems  also  very  doubtful  whether  the  plant  which  we  denominate 
hemlock  was  the  poison  usually  administered  at  the  Athenian  exe- 
cutions,§  and  which  deprived  Socrates,  Dion,  and  Phocion  of  life. 
Pliny  informs  us  that  the  word  cicuta,  among  the  ancients,  was  not 
indicative  of  any  particular  species  of  plant,  but  of  vegetable  poi- 
sons in  general.  This  is  a  circumstance  to  which  I  am  particular- 
ly anxious  to  fix  the  attention  of  the  reader :  it  is  by  no  means  un- 
common to  find  a  word  which  is  used  to  express  general  charac- 
ters subsequently  become  the  name  of  a  specific  substance  in  which 
such  characters  are  predominant ;  and  we  shall  find  that  some  im- 
portant anomalies  in  nomenclature  may  be  thus  explained.  The 
term  "  Aprrevt/cov,"  from  which  the  word  arsenic  is  derived,  was  an 
ancient  epithet  applied  to  those  natural  substances  which  possess- 
ed strong  and  acrimonious  properties ;  and  as  the  poisonous  qual- 

*  Soon  after  the  invention  of  the  art  of  printing,  the  works  of  Dioscorides,  Theophras- 
tus,  and  Pliny,  were  published  in  various  forms,  and  conunentators  swarmed  like  locusts. 
The  eagerness  with  which  this  branch  of  knowledge  was  cultivated  may  be  conceived, 
when  it  is  stated  that  the  Commentary  of  Matthiolus  on  Dioscorides,  which  was  first 
printed  in  1554,  passed  through  seventeen  editions,  and  that  32,000  copies  had  been  sold 
before  the  year  1561 ;  and  he  tells  us,  in  this  work,  that  he  received  in  its  execution  the 
assistance  and  reward  of  emperors,  kings,  electors  of  the  Roman  Empire,  archdukes,  car- 
dinals, bishops,  dukes,  and  princes,  "  which,"  says  he,  "  gives  greater  credit  to  our  labours 
than  anything  that  could  be  said."  "  In  very  many  cases,  however,"  says  Dr.  Pultney, 
"  this  learned  commentator  mistook  the  road  to  truth,  and  did  but  perplex  the  science  he 
so  industriously  laboured  to  enhghten." 

t  From  cKcXos,  the  leg,  and  Top6ti,  disorder. 

i  Turner,  the  father  of  English  botany,  was  of  opinion  that  it  was  the  Polygonum  Bis- 
torta ;  Munting,  a  Dutch  physician,  that  it  was  the  Hydrolapathum  Magnum,  or  Rumex 
Aquaticus,  or  Great  Water  Dock,  an  opinion  which  received  the  sanction  of  Ray.  Others 
have  supposed  it  to  have  been  Polygonum  Persicaria,  and  some  have  considered  it  as  the 
Primula  Aaricula.  This  one  example  is  adduced  to  show  the  mortifying  uncertainty  that 
involves  the  history  of  ancient  plants. 

(J  Meade  thinks  that  the  Athenian  poison  was  a  combination  of  active  substances,  per- 
haps that  described  by  Theophrastus  as  the  invention  of  Thrasyas,  which,  it  was  said, 
would  cause  death  without  pain,  and  into  which  cicuta  and  poppy  entered  as  ingredients. 
Whatever  it  might  have  been,  it  was  evidently  not  very  active,  for  the  executioner  told 
Socrates  that  its  effects  would  be  prevented  by  earnest  dispute ;  and  we  are  farther  in- 
formed that  it  was  sometimes  necessary  to  repeat  the  dose  three  or  four  times. 
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ity  of  arsenic  was  found  to  be  remarkably  powerful,  the  term  was 
especially  applied  to  orpiment,  the  form  in  which  this  metal  more 
usually  occurred.  So  the  term  verbena  (quasi  herbena)  originally 
denoted  all  those  herbs  that  were  held  sacred  on  accoimt  of  their 
being  employed  in  the  rites  of  sacrifice,  as  we  learn  from  the  poets  5* 
but  as  one  herb  was  usually  adopted  upon  these  occasions,  the  word 
verbena  came  to  denote  that  particular  herb  only,  and  it  is  transmit- 
ted to  us  to  this  day  under  the  same  title,  viz.,  verbena,  or  vervain, 
and,  indeed,  until  lately,  it  enjoyed  the  medical  reputation  which 
its  sacred  origin  conferred  upon  it,  for  it  was  worn  suspended 
round  the  neck  as  an  amulet.  Vitriol,  in  the  original  application 
of  the  word,  denoted  any  crystalline  body  with  a  certain  degree  of 
transparency  (vitrum) ;  it  is  hardly  necessary  to  observe  that  the 
term  is  now  appropriated  to  a  particular  species ;  in  the  same  man- 
ner. Bark,  which  is  a  general  term,  is  applied  to  express  07ie  genus, 
and,  by  way  of  eminence,  it  has  the  article  The  prefixed,  as  The 
Bark :  the  same  observation  will  apply  to  the  word  Opium,  which, 
in  its  primitive  sense,  signified  any  juice  {otto^,  succus),  while  it 
now  denotes  one  species  only,  viz.,  that  of  the  poppy  j  thus  there 
was  formerly  a  class  of  medicines  termed  Opiata,  into  which  the 
juice  of  the  poppy  never  entered  as  an  ingredient ;  for  instance, 
Opium  Cyrenaicuvi  was  the  name  given  to  assafoetida  by  some  of 
the  writers  of  the  Middle  Ages;  and  Opoponax  wsls  so  called  from 
onog  and  irava^,  the  latter  being  the  name  of  the  plant  from  which 
it  exuded.  So,  again,  Elaterium  was  used  by  Hippocrates  to  sig- 
nify various  internal  applications,  especially  purgatives  of  a  vio- 
lent and  drastic  naturef  (from  the  word  EAavvw,  agito,  moveo,  stim- 
ulo),  but  by  succeeding  authors  it  was  exclusively  applied  to  de- 
note the  active  matter  which  subsides  from  the  juice  of  the  wild 
cucumber.  The  word  Fecula,  in  like  manner,  originally  meant  to 
imply  any  substance  which  was  derived  by  spontaneous  subsidence 
from  a  liquid  (fcex,  the  grounds  or  settlement  of  any  liquor) ;  after- 
ward it  was  applied  to  starch,  which  is  deposited  in  this  manner  by 
agitating  the  flour  of  wheat  in  water  ',X  and,  lastly,  it  came  to  de- 
note a  peculiar  vegetable  proximate  principle,  distinguished,  like 
starch,  by  being  insoluble  in  cold,  but  completely  soluble  in  boil- 
ing water,  and  forming  with  it  a  gelatinous  solution.  This  indefi- 
nite meaning  of  the  term  has  created  numerous  errors  in  pharma- 
ceutic chemistry  ;  Elaterium,  for  instance,  has  been  called  a  fecula, 
and  in  the  original  sense  of  the  word  it  is  correctly  so  designated,  in- 
asmuch as  it  is  procured  from  a  vegetable  juice  by  spontaneous 
subsidence  ;  but,  in  the  limited  and  modern  acceptation  of  the  term, 

*  "  Verbenasque  adole  pingaes,  et  Mascula  Thura." — Virg.,  Eclog.,  viii. 

"Ei  Ara  hac  sume  Verbenas  Tibi." — Terent,  Andria. 

"  Ara  castis 
vincta  Verbenis." — Hor.,  Od.,  xi.,  lib.  iv. 
It  is  a  curious  fact,  that  in  Tuscany  the  word  Vervena  is  applied  to  denote  any  kind  of 
slips,  shoots,  suckers,  or  bundles  of  plants,  at  this  very  day. 

t  "Hippocrati  Elaterium  medicamentum  est  quod  per  aloum  expurgat."  —  (jBed.  in 
Theophras.) 

The  Elaterium  of  Dioscorides  must  have  been  a  very  different  preparation  from  that  of 
Hippocrates,  and  that  of  Theophrastus  must  have  differed  from  both. 

t  Amylum,  the  starch  of  wheat,  originally  denoted  a  powder  that  was  obtained  without 
the  operation  of  grinding,  from  a,  not,  and  fioXoj,  a  mill :  thus  Dioscorides,  A/ioXov  i>v6iiaaal 
itd  Td  )(mpts  fivXov  KaraaKtva^caOM,  i,  «.,  because  it  is  procured  without  a  mill. 
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it  conveys  an  erroneous  idea ;  for,  instead  of  the  active  principle 
of  the  juice  residing  in  fecul a,  it  is  a  proximate  principle,  sui  gene- 
ris, upon  which  I  have  ventured  to  bestow  the  name  of  Elatin.  For 
the  same  reason,  much  confusion  has  arisen  from  the  word  Extract 
having  been  applied  generally  to  denote  any  substance  obtained  by 
the  evaporation  of  a  vegetable  solution,  and  specifically  to  a  peculiar 
proximate  principle,  which  was  considered  by  Fourcroy  and  Vau- 
quelin  to  constitute  the  basis  of  all  such  products.*  On  the  other 
hand,  we  find  that  many  words  which  were  originally  only  used  to 
denote  particular  substances,  have  in  the  course  of  time  become 
subservient  to  the  expression  of  general  characters;  thus  the  term 
Alkali,  in  its  original  sense,  signified  that  particular  residuum  which 
was  obtained  by  lixiviating  the  ashes  of  the  plant  named  kali  ;  but 
the  word  is  now  so  generalized  that  it  denotes  any  substance  pos- 
sessed of  certain  chemical  characters. 

Another  source  of  ambiguity  and  error  is  the  circumstance  of 
certain  plants  having  acquired  the  names  of  others  very  different  in 
their  nature,  but  which  were  supposed  to  possess  a  similarity  in 
external  character  ;  thus  our  Potato!  (Solanum  Tuberosum),  when 
it  was  first  imported  into  England  by  the  colonists  in  the  reign  of 
Queen  Elizabeth,  gained  its  appellation  from  its  supposed  resem- 
blance to  an  esculent  vegetable  at  that  time  in  common  use,  under 
the  name  of  the  sweet  potato  {Convolvulus  Battatas),  and  which, 
like  Eringo  Root,  had  the  reputation  of  being  able  to  restore  decay- 
ed vigour  :  thus  Falstaff ; 

"  Let  the  sky  rain  potatoes,  hail  kissing  comfits,  and  snow  eringoes." 

Merry  Wives  of  Windsor,  act  v.,  scene  5. 

A  similar  instance  is  presented  to  us  in  the  culinary  vegetable 
well  known  under  the  name  of  the  Jerusalem  Artichoke,  which  de- 
rived its  appellation  in  consequence  of  its  flavour  having  been  con- 
sidered like  that  of  the  common  artichoke;  it  is  hardly  necessary 
to  observe  that  it  has  no  botanic  relation  whatever  to  such  a  plant, 
it  being  a  heliotrope  [Heliotr opium  Tuberosum).  The  epithet  Jeru- 
salem is  a  curious  corruption  of  the  Italian  term  Gira-Sole,  that  is, 
turn-sun  in  English,  or  Heliotrope  in  Greek.  This  instance  of  ver- 
bal corruption  is  not  solitary  in  medical  botany.  Castor  Oil  will 
suggest  itself  as  another  example  ;  this  oil,  from  its  supposed  effi- 
cacy in  curing  and  assuaging  the  natural  heat  of  the  body,  and  in 
soothing  the  passions,  was  called  by  the  French  Agnus  Castus, 
whence  the  inhabitants  of  St.  Kitts  in  the  West  Indies,  who  were 
formerly  blended  with  the  French  in  that  island,  called  it  Castor 
oil.  In  some  cases,  again,  a  plant  has  received  a  modern  name, 
compounded  of  two  ancient  ones ;  it  appears  from  Pliny  that  the 
Assarum  was  not  uncommonly  confounded  with  the  Baccharis  ;  a 

*  It  has  been  described  as  a  principle  at  first  soluble  in  water,  but  rapidly  absorbing  oxy- 
gen, by  which  it  acquires  a  brown  colour,  and  becomes  insoluble.  Saussure,  however,  has 
shown  that  this  change  is  noi  owing  to  the  acquisition  of  oxygen,  but  to  the  loss  of  hydro- 
gen, the  latter  combining  with  the  former  to  form  water,  and  the  relative  quantity  of  car- 
bon having  been  thus  increased,  will  account  for  its  insolubility  and  change  of  colour.  To 
this  brown  extract  Berzelius  has  given  the  name  of  Apotheme,  i.  e.,  deposite.  It  is  very  sol- 
uble in  caustic  potass,  to  which  it  imparts  a  deep  brown  colour. 

t  Gerard,  in  his  Herbal  (1597),  denominates  it,  by  way  of  distinction.  Potato  of  Virginia  ; 
and  he  recommends  it  to  be  eaten  as  a  delicate  dish,  not  as  common  food ;  indeed,  some 
time  elapsed  after  its  introduction  before  it  became  general,  and  it  was  cultivated  as  an  ar 
tide  of  diet  in  Ireland  several  years  before  it  was  common  in  England. 
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name  was  accordingly  bestowed  upon  it,  which  is  a  curious  com- 
promise of  the  question,  for  it  is  a  compound  of  both,  viz.,  Assara- 
bacca* 

In  some  instances  the  most  alarming  mistakes  have  occurred, 
from  substances  of  a  very  different  nature  having  been  mentioned  un- 
der similar  names  ;  arsenic^  for  instance,  has  actually  been  inhaled,t 
together  with  the  vapours  of  frankincense,  myrrh,  and  those  of 
other  gums,  during  a  paroxysm  of  asthma  !  a  practice  which  arose 
from  the  practitioner  having  confounded  the  gum  juniper,  or  vernix 
of  the  Arabians,  which  was  prescribed  for  fumigations  under  the 
name  o{  sandarack,  with  the  Iiav6apaK7]  of  Aristotle,  and  which  was 
a  sulphuret  of  arsenic.  The  -gum  which  we  know  at  the  present 
day  under  the  name  of  Sanguis  Draconis,  or  Dragon^ s  Blood,  was 
called  by  the  ancient  Greeks  Kivva6aply  a  term  which  has  been 
incorrectly  transferred  to  a  sulphuret  of  mercury,  for  no  other 
reason  than  because  this  mineral  has  the  same  red  colour  as  the 
gum. 

The  ancients,  not  being  acquainted  with  the  distinction  between 
aluminous  and  calcareous  earths,  employed  creta  as  a  term  to  de- 
nominate everjr  white  fine  earthy  powder,  whence  have  arisen  much 
confusion  and  numerous  errors.  Although  the  term  alumen  fre- 
quently occurs  in  their  writings,  it  is  supposed  to  refer  to  sul- 
phate of  iron,  and  not  to  the  triple  salt  which  now  bears  the  name 
of  alum. 

The  advanced  state  of  Botanical  Science  will  prevent  the  re- 
currence of  those  doubts  and  difficulties  which  have  formerly  em- 
barrassed the  history  of  vegetable  remedies,  by  furnishing  a  strict- 
ly philosophical  language  founded  upon  natural  structure,  and,  there- 
fore, necessarily  beyond  the  control  of  opinion  ;  while  the  advance- 
ment of  chemical  knowledge,  by  enabling  us  better  to  distinguish 
and  identify  the  different  substances  we  employ,  will  also  materi- 
ally assist  in  preventing  the  confusion  which  has  formerly  op- 
pressed us. 

And  with  reference  to  this  subject,  I  am  naturally  led  to  offer 
some  remarks  upon  the  various  changes  which  have  taken  place 
from  time  to  time  in  our  chemical  nomenclature,  as  they  regard 
pharmacy  generally,  and  the  pharmacopoeia  more  particularly. 

By  those  who  have  skimmed  along  the  stream  of  science,  and 
watched  the  bursting  bubbles  upon  its  surface,  the  successive  and 
rapid  changes  to  which  chemical  language  has  been  subjected 
have  been  regarded  not  only  as  evidence  of  the  instability  of  the 
science  itself,  but  of  its  utter  unfitness  as  the  basis  of  pharmaceu- 
tical nomenclature.  A  little  reflection,  however,  Avill  dispose  us 
to  take  a  much  more  encouraging  view  of  the  question,  and  to  re- 

*  MM.  Thiebaud  and  Tenore  have  recognised  in  the  Assarum  the  Baccharis  of  Virgil, 
with  which  crowns  were  formerly  constructed. 

t  The  inhalation  of  the  fumes  of  Orpiment  is  a  practice  attributed  to  Galen ;  and  one  of 
the  most  distinguished  of  his  disciples,  Rhazes,  recommends  it  to  be  inhaled  by  consump- 
tive patients,  in  combination  with  stimulant  and  resinous  substances,  such  as  Storax, 
Myrrh,  Galbanum,  and  Aristolochia  root.  Bennet  recommends  the  same  practice  in  such 
cases.  Wilhs  informs  us  that  a  similar  custom  prevailed  among  certain  empirics  of  his 
day,  and  asserts,  that  they  took  such  pieces  of  carpet  as  were  dyed  with  Orpiment,  and  cut 
them  into  small  pieces,  exposed  them  to  heat,  and,  by  means  of  an  inverted  funnel,  made 
the  patient  inhale  the  vapour.  Sir  Alexander  Crichton  seems  disposed  to  believe  that  such 
applications  might  prove  useful,  by  changing  the  action  of  any  ulcer  to  which  they  were 
applied. 
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gard  the  frequency  of  such  changes  as  a  proof  of  the  rapidity  with 
which  the  science  has  advanced.  Chemical  nonienclature  is  an  in- 
genious contrivance  to  express  the  nature  or  composition  of  bod- 
ies, in  accordance  with  the  best-esiablished  opinions :  in  order, 
therefore,  that  it  may  continue  faithful  to  its  purpose,  it  must  ne- 
cessarily change  with  the  accumulation  of  new  facts,  and  the  con- 
sequent expansion  of  knowledge. 

"  Si  forte  necesse  est 
Indicis  monstrare  recentibus  abdita  rerum  ; 
Fingere  cinctutis  non  exaudita  Cethegis 
Continget ;  dabiturque  licentia  sumpta  pudentur, 
Et  nova  factaque  nuper  habebunt  verba  fidem." 

This  cannot  be  denied  ;  but  then  it  is  urged  that  such  fluctua- 
tions, however  essential  to  the  philosopher,  are  extremely  embar- 
rassing and  vexatious  to  the  pharmaceutist  and  medical  practition- 
er, and  that  "the  more  decorous  dress  of  science  has  been  dearly 
purchased  at  the  cost  of  being  compelled  to  follow  the  changing 
fashion  of  the  day."  Thus,  Corrosive  Sublimate  was  considered  a 
muriate  or  oxymuriate  of  mercury,  until  Sir  H.  Davy  established  his 
theory  of  chlorine,  and  it  then  became  a  bichloride.  Calomel*  has, 
by  turns,  been  considered  as  a  muriate^  submuriate,  and  chloride.  If 
we  examine  the  nomenclature  of  our  salts,  we  shall  perceive  that 
the  same  term  has,  in  a  iew  years,  actually  undergone  an  essen- 
tial change  in  its  meaning;  thus,  for  instance,  the  carbonate  of  soda, 
or  of  potass,  of  the  pharmacopoeia  of  1824i,  was  a  very  different 
compound  from  that  of  1836  ;  the  carbonate  of  the  latter  being  the 
sub-carhonate  of  the  former ;  such  a  change  in  name,  however, 
was  the  consequence  of  enlarged  views,  and  was  therefore  indis- 
pensable 5  the  terms  sub  and  super,  when  prefixed  to  the  generic 
name  of  a  salt,  originally  denoted  an  excess  of  acid  or  of  base,  as 
indicated  by  the  predominance  of  its  acid  or  alkaline  qualities  ;  but 
these  ternr^s  have  been  discarded  from  our  vocabulary,  and  in  their 
place  we  have  a  more  perfect  nomenclature,!  founded  upon  the 
theory  of  proportionals,  or  the  atomic  doctrine,  which  not  only 
expresses  the  excess  of  the  aqjd,  or  that  of  the  base,  but  the  exact 
proportion  of  such  excess,  without  reference  to  its  sensible  quali- 
ties.    I  am  not  prepared  to   say  that  the   adoption  of  arbitrary 

♦  Calomel. — There  is  some  doubt  respecting  the  original  meaning  of  this  word  :  it  liter- 
ally signifies  fair,  black,  koXos,  fiiXas.  Sir  Theodore  Mayerne  is  said  to  have  given  the 
name  to  it,  in  consequence  of  his  having  a  favourite  black  servant  who  prepared  it ;  but  is 
it  not  more  probable  that  its  name  was  derived  from  the  change  of  colour  which  it  under- 
goes from  black  to  white  during  its  preparation  ?  Another  explanation  has  been  also  given, 
viz. :  quod  nigra  humeri  sit  bonum — a  good  {Ka\oi)  remedy  for  black  (^tXaj)  bile.  This  theo- 
ry derives  much  support  from  the  black  appearance  of  the  stools,  which  is  usually  produced 
by  the  use  of  calomel,  and  which  was  erroneously  attributed  to  the  searching  and  effica- 
cious nature  of  the  purgative.  The  calomel  of  Riverius  was  a  compound  of  Mercurius  dul- 
cis,  3j.,  and  Scammonece,  gr.  vij.,  and  Mr.  Gray  thinks  that  the  term  calomel  was  first  ap- 
plied to  this  remedy,  as  being  a  mixture  of  a  white  and  dark-coloured  powder. 

+  To  a  salt  formed  of  one  equivalent  or  atom  of  the  acid  to  one  of  the  base,  its  generic 
name  is  applied  without  any  addition ;  as  Potassce  Carboiias,  Potassm  Sulphas,  Potassm  Tar- 
tras ;  but,  if  two  or  more  equivalents  of  the  acid  are  united  to  one  of  the  base,  their  num- 
ber is  expressed  by  Latin  numerals,  as  Potasses  Bi-Carbonas — Potassm  Bi-Sutphas — Potasste 
Bi- Tartras.  Where  the  relation  of  acid  to  the  base  is  as  1  to  1  J,  or  2  to  3,  the  term  Ses- 
quin  is  prefixed  as  the  indication;  thus.  Ammonia:  SESQVi-carbonas,  Sodae  SESQUi-car6.,  &c. 
In  cases  where  the  base  preponderates,  and  one  equivalent  of  acid  is  united  to  two,  three, 
or  more  equivalents  of  base,  instead  of  the  Latin,  the  Greek  numerals  are  prefixed  :  for  ex- 
ample, Piianbi  Dl-acetas,  Quin<E  Dl-sidphas,  Bismnthi  TRls-idtras.  The  same  system  applies 
to  Oxides,  Suiphurets,  Chlorides,  &c. ;  thus,  Hydrargyri  Oxydum,  Hydrarg.  BiN-oxydum, 
Ferri  SssQUi-oxi/dxim,  Hydrarg.  C/Uoridum,  Hydrarg.  Bi-chlorid.,  &c. 
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names,  having  no  reference  to  chemical  composition,  might  not 
have  been  attended  with  several  advantages,  more  especially  that 
of  preventing  the  necessity  of  changes  during  the  progress  of  sci- 
ence ;  but,  on  the  other  hand,  let  us  not  overlook  the  evils  insep- 
arable from  such  a  plan,  as,  for  instance,  that  of  employing  terms 
which  in  the  progress  of  time  would  become  obsolete,  and  perfect- 
ly unintelligible  in  foreign  countries.  Let  the  reader  wade  through 
the  prescriptions  of  the  older  writers,  and  he  may  well  fancy  him- 
self in  the  land  of  Shinar  j  whereas,  by  adopting  the  recognised 
language  of  science,  whatever  may  be  its  future  revolutions,  the 
articles  of  the  materia  medica  will  be  readily  identified  in  every 
age  and  country.  As  a  member  of  the  London  Pharmacopoeia 
Committee,  I  can  assure  the  profession  that  the  important  question 
of  nomenclature  was  not  flippantly  argued,  nor  hastily  decided ; 
each  difficulty  was  searchingly  examined,  collectively  and  individ- 
ually, by  those  to  whom  it  was  referred  ;  and  it  was  unanimously 
decided,  that  having  once  abandoned  trivial  for  scientific  terms, 
it  was  quite  impossible  to  retrograde.  Had  we  arrived  at  a  differ- 
ent conclusion,  calomel,  corrosive  sublimate,  and  a  few  other  trivial 
names,  might  have  passed  muster  readily  enough  ;  but  how  could 
we  have  consistently  dealt  with  the  more  recently-discovered  bod- 
ies, such  as  the  compounds  of  iodine,  which  are  known  only  by 
names  denoting  their  composition  %  We  must  have  produced  a 
patchwork  that  would  have  very  justly  excited  the  censure  of  the 
scientific  world.*  But  whatever  doubts  may  have  remained  as  to 
the  soundness  of  this  judgment,  they  must  certainly  have  been 
fully  dispelled  by  the  more  recent  publication  of  the  Pharmaco- 
pceia  of  the  Edinburgh  College.  If  scientific  attainments  of  the 
highest  order  could  have  surmounted  the  difficulties  with  which 
the  subject  is  surrounded,  the  distinguished  authors  of  this  stand- 
ard work  of  Scotland  would  have  unquestionably  achieved  their 
laudable  object  j  but,  notwithstanding  the  talents  put  in  requisition, 
the  result  is  an  entire  failure,  and,  as  far  as  the  College  of  London 
is  concerned,  will,  I  trust,  put  this  long-contested  question  forever 
at  rest.  • 

In  its  preface  they  express  an  apprehension  that  "  the  practition- 
er will  not  submit  much  longer  to  the  constant  fluctuations  which 
have  been  for  some  time  forced  upon  them  in  pharmaceutic  nomen- 
clature ;"  and  they  add,  "  we  have  done  our  best  to  put  a  stop  to 
this  evil  j  the  result  has  been  necessarily  a  patchwork,  of  which 
we  cannot  boast,  but  which  the  public  will  probably  receive  in  con- 
sideration of  its  convenience."  It  is,  indeed,  a  patchwork,  not 
even  consistent  in  its  inconsistencies — a  monster  whose  several 
parts  bear  no  harmonious  relation  with  each  other.  It  may  be  read- 
ily shown  to  be  a  scheme  which  has  introduced  new  evils,  without 
having  in  the  smallest  degree  abated  that  for  which  they  have  aban- 
doned "  the  decorous  dress  of  science."  If,  in  order  to  put  a  stop 
to  the  mischief  inseparable  from  perpetual  changes  of  name,  they 
had  thought  it  expedient  to  return  to  the  trivial  terms,  Lithargyrum, 
Calomelas,  Sublimatus  Corrosivus,  Unguentum  Citrinum,  Prcecipita- 
turn  .Mlbum,  &c.,  they  should  certainly  have  carried  out  their  plan, 

*  These  remarks  were  published  in  the  supplement  to  the  eighth  edition  of  the  Pharma- 
cologia,  long  before  the  appearance  of  the  last  Edinburgh  Pharmacopoeia. 
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SO  as  to  have  included  Cremor  Tartari,  Cinnaharis  Factitia,  ^cidum 
Prussicum  (the  original  name  of  Scheele),  Tartarum  Emeticum,  Sal 
Commune,  Sal  jlmmoniaci,  &c.,  instead  of  bestowing  upon  them,  re- 
spectively, the  chemical  names  of  Potassce  Bi-tartras,  Hydrargyri 
Sulphuretum  Rubrum,  Acidum  Hydrocyanicum,  jlntimonium  Tartari- 
zalum,  SodcB  Murias,  Ammoni<z  Murias,  &c.,  which  are,  of  course, 
obnoxious  to  all  those  fluctuations  they  so  loudly  denounce. 

It  may,  perhaps,  have  been  their  intention,  in  adopting  these 
terms,  to  vote  them  as  permanent  and  unalterable,  notwithstanding 
any  scientihc  changes  that  may  hereafter  take  place  5  but  if  chem- 
ical names  be  employed  at  all,  they  should  correctly  correspond 
with  the  prevailing  theory  of  the  day,  or,  at  all  events,  be  chrono- 
logically consistent  with  each  other;  to  act  otherwise  would  be  to 
perpetuate  and  diffuse  error,  and  to  arrest  the  progress  of  improve- 
ment. It  may  possibly,  under  particular  circumstances,  be  expedi- 
ent to  withhold  truths,  but  it  can  never  be  right  to  disseminate  fal- 
lacies. One  of  the  most  important  discoveries  of  our  times  has 
been  that  of  the  relations  of  Chlorine  and  Iodine  to  metallic  bases, 
so  as  to  form  chlorides  ;  thus  we  have  Chloride  of  Sodium  and  Iodide 
of  Potassium  ;  but  the  Edinburgh  Pharmacopoeia,  while  it  has  re- 
tained the  latter,  has  so  far  violated  the  logic  of  nomenclature  as  to 
designate  the  former  the  Muriate  of  Soda.  In  turning  to  this  arti- 
cle in  the  Materia  Medica,  we  shall  find  it  inserted  as  "  SodcB  Mu- 
RiAS,  Salt,  Impure  Commercial  Chloride  of  Sodium  :^^  thus  trade  is 
made  to  respect  the  science  which  the  pharmaceutist  rejects. 

Attempts  have  occasionally  been  made  to  compromise  the  ques- 
tion of  scientific  nomenclature,  and  to  impose  names  upon  articles 
which,  while  they  conveyed  a  general  chemical  expression  of  their 
composition,  avoided  everything  like  accurate  definition  ;  as,  for 
instance,  Ferrum  Jlmmoniatuvi,  and  Cuprum  Ammoniatum.  The 
term  '■'•  Ammoniated^''  as  thus  applied,  would  denote  that  each  metal 
was  placed  in  the  same  chemical  relation  to  ammonia  ;  whereas,  in 
the  one  case,  the  compound  is  an  ammonio-cA/ori(/c,  and,  in  the  oth- 
er, an  zxaxtvomo- sulphate. 

I  am  by  no  means  disposed  to  advocate  the  hasty  adoption  of 
new  terms,  or  the  subtle  refinements  of  composite  nomenclature; 
and  if  the  dates  of  the  successive  pharmacopoeias  of  London  be  ex- 
amined with  reference  to  the  chemical  nomenclature  of  the  corre- 
sponding periods,  it  will  appear  that  new  terms  have  never  been 
rashly  or  hastily  adopted.  We  have  advanced  in  the  track  of  the 
chemist,  but  always  with  caution;  we  have  followed,  '■'■  haud passi- 
bus  (equis,^^  our  pioneer  in  his  nomenclatural  march.  Wherever 
any  doubts  exist,  the  pharmaceutist  is  the  last  person  who  should 
become  arbiter  ;  he  is  to  await  the  issue  in  unobtrusive  silence,  and 
take  care  that  the  language  of  pharmacy  partakes  of  the  same  neu- 
trality. With  such  precautions,  as  our  nomenclature  now  stands, 
there  is  but  little  chance  of  future  disturbance. 

Objections  have  been  taken  to  the  language  in  which  our  phar- 
macopoeias have  been  hitherto  written.  It  has  been  asked,  "  For 
what  purpose  this  national  work  is  written  in  a  dead  language,  not 
spoken  in  purity  by  any  nation  on  the  earth  1"  If  not  spoken,  it  is 
written  and  understood  throughout  the  civilized  world,  and  that 
cannot  be  said  of  any  other  language.    An  invalid  travelling  through 
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many  parts  of  Europe  might  die  before  a  prescription  written  in 
English  could  be  interpreted.  But  the  truth  is,  that  there  unfortu- 
nately exists  in  the  under-educated  members  of  our  profession  a 
discontented  spirit,  which  leads  them  to  disparage  and  carp  at 
whatever  bears  the  stamp  of  learning  ;*  and  it  is  greatly  to  be  re- 
gretted that  the  College  of  Edinburgh,  to  use  a  popular  expression, 
should  have  so  far  yielded  to  this  '■'•pressure  from  without^"*  as  to 
have  published  their  Pharmacopoeia  in  the  English  language  ;  or,  1 
ought  rather  to  say,  their  directions  for  compounding  its  several 
officinal  preparations  j  for  be  it  known  that  the  articles  of  the  mate- 
ria medica  still  retain  a  Latin  designation.  And  here  we  cannot  but 
remark  an  inconsistency  as  grievous  as  that  which  disfigures  their 
nomenclature.  In  every  former  pharmacopoeia,  the  list  of  articles 
in  its  materia  medica  has  been  understood  as  being  an  enumeration 
of  the  drugs  to  be  employed  for  the  preparation  of  the  officinal 
compounds  ;  and,  consequently,  it  has  been  the  invariable  rule  that 
the  names  of  such  ingredients  as  are  introduced  into  the  formula 
should  exactly  correspond  with,  and  faithfully  repeat,  those  of  the 
same  substances  as  they  stand  in  the  materia  medica ;  but  in  the 
work  before  us,  the  articles  appear  in  Latin  in  the  list,  and  in  Eng- 
lish in  the  formulae  ;  and  in  some  instances  they  differ  even  in  their 
chemical  denomination.  In  the  formula  for  the  preparation  of  "  Am- 
MONiiE  Aqua  et  Ammonije  Aqua  Fortior,"  it  is  said,  "  Take  of  muri- 
ate of  ammonia  thirteen  ounces,"  and  so  on  ;  but  in  the  very  next 
formula  for  the  preparation  of  Ammonite  Carbonas,  instead  of  mu- 
riate of  ammonia,  the  direction  is,  "  Take  of  sal  ammoniac  one 
pound  ;"  and  if  we  turn  to  the  materia  medica,  the  term  sal  ammo- 
niac  is  not  to  be  found :  there  is  Ammoniacum,  the  English  of  which 
we  are  there  told  is  ammoniac  ;  and  this  occurs  in  a  pharmacopoeia 
that  professes  to  provide  a  luminous  nomenclature.  Again,  as  if 
the  spirit  of  inconsistency  were  still  unappeased,  the  editors,  with- 
out any  obvious  reason,  introduce  the  name  of  an  ingredient  some- 
times in  Latin,  and  sometimes  in  English ;  thus,  for  the  prepara- 
tion of  "  Antimonii  Sulphuretum  Prjecipitatum,"  we  have,  "Take  of 
solution  of  potash,'^  &cc.,  while  for  that  of  *'  Linimentum  Ammonia," 
we  are  directed  to  "  take  of  olive  oil  two  fluid  ounces ;  agua  am- 
monia'., one  fluid  ounce."  In  the  following  instance,  both  English 
and  Latin  are  blended  together;  in  the  class  of  alkalies  there  is  a 
preparation  termed  "  Ammonia  Aqua  Fortior,"  but  when  it  is  in- 
troduced in  the  formula  for  preparing  the  "  Ferri  Oxidum  Nigrum," 
it  is  designated  as  Strong  Aqua  Ammonise.  In  making  these  ob- 
servations, my  only  motive  has  been  to  show  how  utterly  unsuc- 
cessful must  be  any  plan  of  reform  like  that  adopted  by  the  Edin- 
burgh College,  and  that  the  course  pursued  by  the  London  College 
of  Physicians  is  the  one  best  calculated  to  furnish  a  correct,  con- 
sistent, and  intelligible  pharmacopoeia.! 

*  In  adverting  to  this  fact  in  my  Supplement  to  the  eighth  edition,  I  gave  great  offence 
to  a  writer  in  the  Edinburgh  Medical  and  Surgical  Journal  by  the  following  remark,  and 
accompanying  quotation  from  Palladius :  "  It  is  the  character  of  the  mischievous  goose, 
'  improbus  anser,'  to  tear  up  by  the  root  everything  it  approaches,  '  et  morsu  ladit  et  stercore.' " 
Perhaps  cunning,  more  than  folly,  should  be  attributed  to  a  class  of  persons  who  attempt  to 
raise  themselves  by  depressing  everything  around  them,  and  that  I  might,  therefore,  have 
more  aptly  compared  them  to  the  fox  in  the  fable,  who,  being  without  a  tail,  would  per- 
suade others  to  cut  off  theirs  as  a  useless  burden. 

t  The  revolutions  in  nomenclature,  and  the  constant  fluctuations  to  which  medicinal 
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It  has  been  already  observed,  that  from  botanical  science  we  have 
derived  a  philosophical  language,  by  which  we  are  enabled  to  describe 
the  structure  and  habits  of  plants  with  brevity  and  perspicuity ;  but  we 
are,  moreover,  indebted  to  that  science  for  another  service,  no  less  im- 
portant to  the  successful  investigation  of  the  vegetable  articles  of  our 
materia  medica — that  of  throwing  into  well-defined  groups  such  plants 
as  possess  obvious  natural  affinities,  and  which  will  be  found,  at  the 
same  lime,  to  present  certain  medicinal  analogies  j  for,  as  a  general  rule, 
we  may  admit  the  axiom,  "  Qucb  genere  conveniunt,  xnritUe  conveniunt"* 
Thus,  the  Umbel/iferce  which  grow  on  dry  ground  are  aromatic,  while 
the  aquatic  species  are  among  the  most  deadly  poisons.  The  Cruciform 
plants  are  aromatic  and  acrid  in  their  nature,  containing  essential  oils 
(hence  the  peculiar  smell  of  cabbage- water,  &c.),  which  are  obtainable 
by  distillation  ;  and  Linnaeus  asserts,  that  "  among  all  the  Leguminous 
or  Papilionaceous  tribe,  there  is  no  deleterious  plant  to  be  found ;"  this, 
however,  is  not  exactly  true.  Some  of  the  individuals  in  these  natural 
orders,  although  very  nearly  related,  do,  nevertheless,  possess  various, 
and  even  opposite  qualities  ;  in  the  leguminous  tribe  above  mentioned, 
which  is  as  consistent  as  any  one  we  possess,  we  have  the  Cytisus  La- 
burnum^ the  seeds  of  which  are  violently  emetic,  and  those  of  Lathyrus 
Salivus,  which  have  been  supposed,  at  Florence,  to  soften  the  bones  and 
cause  death. 

In  the  subdivision  even  of  a  genus  there  is  often  a  remarkable  differ- 
ence in  the  properties  of  the  species  ;  there  are,  for  instance,  Solanums, 
Lettuces,  Cucumbers,  and  Mushrooms,  both  esculent  and  poisonous.  The 
Digitalis,  or  Foxglove,  and  the  Verbascum,  or  common  Mullein  of  our 

names  are  exposed,  from  the  improvements  in  chemical  science,  have  led  the  compilers  of 
the  new  Uniled  States  Pharmacopoeia  ta  follow  the  example  of  the  Edinburgh  College,  and 
publish  it  exclusively  in  the  English  language.  It  has  been  truly  remarked  by  Dr.  Bigelow, 
that  "  the  Latin  language,  once  the  common  medium  of  intercourse  for  the  learned  of  all 
countries,  has  itself  become  a  sort  of  Babel,  furnishing,  not  unfrequently,  a  dozen  incon- 
gruous names  for  the  same  objecL"  Again,  "  In  regard  to  Phannacology,  there  is  one  lan- 
guage alone  which  has  remained  permanent  amid  mutations,  and  which  a  hundred  years 
have  not  been  able  to  shake  from  its  basis ;  we  mean  the  language  of  commerce.  This 
language,  which  is  for  the  most  part  arbitrary  and  accidental,  has  seen  many  pharmcopoeias 
rise  and  fall,  and  is  now  quite  as  likely  as  any  of  them  to  last  for  a  century  to  come." 
From  the  unsettled  state  in  which  chemical  science  is  at  present,  and  the  probability  that 
important  changes  will  be  made  in  nomenclature,  consequent  on  a  more  accurate  knowl- 
edge of  the  composition  of  bodies,  from  recent  improved  modes  of  analysis,  we  believe  that 
the  English  language  furnishes  a  more  useful  and  stable  vehicle  for  the  names  of  medici- 
nal substances  than  one  (the  Latin)  which,  it  is  to  be  feared,  is  to  many  in  the  profession 
an  unknown  tongue.  The  objections  raised  by  Dr.  Paris  appear  to  us  destitute  of  any 
great  weight. — Am.  Ed. 

*  Dr,  Blair  thinks  that  the  ancients  were  led,  in  many  instances,  by  such  comparisons, 
to  ascribe  similar  virtues  to  plants ;  there  does  not,  however,  appear  to  be  a  trace  of  what 
may  be  called  system  in  the  writings  of  Theophrastus,  Dioscorides,  or  Pliny.  Caesalpinus 
was  the  father  of  botanical  system,  and  he  was  probably  the  first  who  suggested  the  idea 
that  the  virtues  of  plants  were  discoverable  by  their  structure  and  »lliance  to  each  other. 
In  his  preface  to  his  work,  "  De  Plantis,"  he  says,  "  Quas  enim  generis  societate  junguntur, 
plerumque  et  similes  possident  facultates."  This  idea  was  pursued  by  Petiver,  an  apothe- 
cary in  the  city  of  London,  a  name  well  known  in  the  annals  of  botany ;  there  is  a  paper 
by  him  on  this  subject,  in  the  twenty-first  volume  of  the  Philosophical  Transactions,  enti- 
tled "  Some  Attempts  to  prove  that  Herbs  of  the  same  make  and  class,  for  the  generality, 
have  the  like  Virtue,  and  tendency  to  work  the  same  Effects."  Dr.  Murray  has  adopted 
an  arrangement  founded  upon  natural  character  in  his  celebrated  work  entitled  "  Appa- 
ratus Medicaminum."  Gmelin  and  Jussieu  have  supported  the  same  opinion  with  regard 
to  these  analogies ;  and  Decandolle  has  published  a  work  upon  the  subject,  entitled  "  Es- 
sui  sur  les  Prqprietis  MedicaUs  des  PUintes," 
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fields,  are  included  in  the  same  natural  family,  and  yet  the  one  is  as  ac- 
tive as  the  other  is  mild  in  its  effects  ;  the  plants  of  the  natural  family 
of  ContortcB  abound  with  a  highly  acrid  milky  juice,  but  Dr.  Afzelius 
met  with  a  shrub  6i  this  order  at  Sierra  Leone,  the  milk  of  whose  fruit 
was  so  sweet,  as  well  as  copious,  as  to  be  used  instead  of  cream  for  tea  j 
this  is  certainly  what  no  one  could  have  guessed  from  analogy.  The 
same  individual  will  vary  from  culture,  or  other  circumstances,  as  much 
as  any  two  plants  which  have  no  botanic  affinity ;  the  chamomile,  An- 
ihemis  Nobilis,  with  which  we  are  well  acquainted,  may  have  its  whole 
disk  changed,  by  cultivation,  to  ligulate  white  florets,  destitute  of  medi- 
cinal  properties.  But  what  is  more  embarrassing,  the  different  parts  of 
the  same  plant  have  often  very  different  powers ;  a  fact  which  is  beau- 
tifully exemplified  in  the  Podopkyllum  Peltatum,  or  May-apple,  the 
leaves  of  which  are  poisonous,  the  root  powerfully  cathartic,  and  the 
fruit  agreeably  esculent ;  so  the  leaves  of  the  Jatropa  Manihot  are  em- 
ployed as  a  common  esculent,  while  its  root  secretes  a  most  virulent 
poison  ;  but  we  need  not  seek  farther  for  an  example  than  the  fruit  of 
the  lemon,  the  juice  of  which  is  acid,  its  seeds  bitter,  and  its  rind  aro- 
matic ;  or  in  the  poppy,  the  seeds  of  which,  and  the  capsule  which  cov- 
ers them,  are  endowed  with  properties  of  the  most  opposite  characters. 
In  some  instances  it  happens  that  the  energy  of  a  plant  is  concentrated 
in  one  particular  part,  and  that  all  the  rest  is  absolutely  inert ;  thus  the 
root  of  the  Convolvulus  Scammonia  is  the  only  portion  of  that  plant 
which  possesses  any  medicinal  quality  ;.*  and  the  tree  which  yields  the 
drastic  Gamboge  presents  at  the  .same  time  an  esculent  fruit,  which  is 
eaten  by  the  natives  with  as  much  impunity  as  the  orange.  M.  Bertho- 
net  has  recorded  a  remarkable  instance  of  the  harmless  quality  of  the 
sap  in  the  interior  of  a  plant  whose  bark  is  filled  with  a  milky  proper 
juice  of  a  poisonous  nature.  He  describes  the  natives  of  Teneriffe.  as 
being  in  the  habit  of  removing  the  bark  from  the  Euphorbia  CanariensiSf 
and  then  sucking  the  inner  portion  of  the  stem  in  order  to  quench  their 
thirst,  this  part  containing  a  quantity  of  limpid  and  non-elaborated  sap 
(Henslow,  Botany) ;  yet,  notwithstanding  all  these  difficulties,  botany  is 
capable  of  furnishing  us  with  analogies  which  will  lead  to  important 
conclusions  with  respect  to  the  medicinal  properties  of  different  vegeta- 
bles. 

There  is  also  a  remark  which  is  made  by  Sir  John  Herschel,  which 
appears  to  me  to  be  well  worthy  of  attention,  as  being  applicable  to  the 
subject  under  discussion.  "  It  is,"  says  he,  "of  Consequence  to  distin- 
guish between  cases  in  which  there  is  a  real  opposition  of  quality,  or  a 
mere  diminution  of  intensity  in  some  quality  susceptible  of  degrees,  till 
it  becomes  imperceptible  ;"  and  he  illustrates  his  position  by  stating  that 
"  between  transparency  and  opacity  there  would,  at  first  sight,  appear  a 
direct  opposition  ;  but,  on  nearer  consideration,  when  we  perceive  the 
gradations  by  which  transparency  diminishes  in  natural  substances,  we 
shall  see  reason  to  admit  that  the  latter  quality,  instead  of  being  the  op- 
posite of  the  former,  is  only  its  extreme  lowest  degree."  Now,  to  apply 
this  proposition  to  the  subject  under  discussion,  we  may  get  rid  of  some 
serious  anomalies  ;  for  instance,  the  aroma  of  the  wholesome  plants  of 
the  umbelliferous  tribe  is  not  a  quality  opposed  to  that  of  the  poisonous 
tribe,  but  only  the  lowest  grade  of  one  and  the  same  property.     Cultiva- 

*  Russell's  Nat.  Hist,  of  Aleppo. 
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tion  and  climate,  then,  it  would  appear,  do  not  reverse  the  qualities  of 
plants,  but  merely  change  the  intensity  of  them. 

The  system  of  Linnaeus,  although  in  a  great  degree  artificial,  corre- 
sponds in  a  surprising  manner  with  the  natural  properties  of  plants  j  thus 
a  plant  whose  calyx  is  a  double-valved  glume,  with  three  stamina,  two 
pistils,  and  one  naked  seed,  bears  seeds  of  a  farinaceous  and  nutritious 
quality ;  a  flower  with  twelve  or  more  stamina,  all  of  which  are  insert- 
ed in  the  internal  side  of  the  calyx,  will  furnish  a  wholesome  fruit ; 
whereas  a  plant  whose  flower  has  five  stamina,  one  pistil,  one  petal,  and 
whose  fruit  is  of  the  berry  kind,  may  at  once  be  pronounced  as  poison- 
ous.* 

It  is  also  in  a  great  degree  true,  that  the  sensible  qualities  of  plants, 
such  as  colour,  taste,  and  smell,  have  an  intimate  relation  to  their  prop- 
erties, and  may  often  lead  by  analogy  to  an  indication  of  their  powers  ; 
we  have  an  example  of  this  in  the  dark  and  gloomy  aspect  of  the  Lu- 
ridcB,  which  is  indicative  of  their  narcotic  and  very  dangerous  qualities, 
as  Datura,  Hyoscyamus,  Atropa,  and  Nicotiana.  Colour  is  certainly,  in 
many  cases,  a  test  of  activity ;  the  deepest  of  coloured  flowers,  the 
Digitalis,  for  example,  are  the  most  active ;  and  when  the  leaves  of 
powerful  plants  lose  their  green  hue,  we  may  conclude  that  a  corre- 
sponding deterioration  has  taken  place  with  respect  to  their  virtues  ;  but 
Linnaeus  ascribed  too  much  importance  to  such  an  indication,  and  his 
aphorisms  are  unsupported  by  facts  :  for  instance,  he  says,  "  Color  pal- 
lidus  insipidum,  viridis  crudum,  luteus,  amarum  ruber,  acidum,  albus 
dulce,  niger  ingratum,  indicat."!  A  peculiar  heavy  odour,  which  is 
well  known,  but  is  with  difficulty  defined,  is  a  sure  indication  of  narcot- 
ic properties.  Bitterness,  when  not  extreme,  denotes  a  tonic  quality, 
which  will  stimulate  the  stomach  and  intestines,  and  promote  the  pro- 
cess of  digestion.  When  the  bitterness  is  more  intense  and  pungent,^ 
as  in  Aloes,  Colocynth,  <fec.,  we  may  infer  that  such  substances  will  pro- 
duce a  more  active  effect  upon  the  prima  vicB,  and  that  catharsis  will 
follow  their  administration. 

Botanical,  like  human  physiognomy,  may  frequently  afford  an  insight 
into  character,  but  it  is  very  often  a  fallacious  index.  With  regard  to  the 
indications  of  sm£ll  and  taste,  it  may  be  observed,  that  in  the  examination 

*  To  show  how  closely  the  natural  and  the  artificial  classification  of  plants  coincide,  we 
may  notice  that,  with  very  slight  exceptions,  the  genera  of  the  following  orders  may  all  be 
kept  together,  namely,  Cyperacea,  Graminem,  Boraginea,  Umbellifera,  Rosacuce,  Pomacea, 
Amygdalem,  Lubiatm,  Crucjfcrm,  Legumitiosa;,  ComposiUB,  Orcliidece,  Filices,  and  Lycopodia- 
ceas.  These  orders  comprise  nearly  half  the  genera,  and  more  than  half  the  species,  enu- 
merated in  works  on  the  indigenous  botany  of  this  country.  If  we  take,  for  example,  Dr. 
Darlington's  excellent  work  on  the  "  Plants  of  Chester  County"(Pennsylvania),  we  shallfindj 
in  addition  to  the  above,  that  the  remaining  genera  («4  in  number),  belonging  to  30  additional 
natural  orders,  and  comprising  about  180  species,  are  all  grouped  together  under  the  Lin- 
naean  arrangement,  and  a  large  proportion  of  the  genera  belonging  to  several  other  natural 
orders  are  also  found  in  company.  In  short,  upward  of  800  plants,  out  of  1093  described  in 
this  work,  are  congregated  together,  almost  as  completely  under  the  sexual  system  of  Lin- 
naeus as  under  the  natural  arrangement  of  Jussieu.  These  facts  seem  to  show  that,  how- 
ever valuable  the  natural  classification  of  plants  may  be  for  scientific  purposes  and  the 
study  of  vegetable  physiology,  the  artificial  system,  while  it  is  more  simple,  and,  therefore. 
more  readily  understood  by  the  botanical  student,  also  embraces  many  of  the  advantages 
which  are  generally  supposed  to  belong  exclusively  to  the  natural  system.  It  may  be  as- 
se-rted,  in  truth,  that  the  affinities  and  true  characters  of  plants  may  be  studied  almost  as 
thoroughly  and  conveniently  under  one  arrangement  as  the  other.— Am.  Ed. 

t  The  student  will  find  an  interesting  dissertation  upon  this  subject  in  a  work  entitled 
"  L'Histoire  Naturelle  de  Medicamens,"  par  J.  J.  Virey,  1820. 

X  Lord  Bacon  attributes  the  operation  of  purgatives  to  three  causes,  viz. :  1,  to  extreme 
bitterness,  as  in  Aloes ;  2,  to  loathsomeness  and  horrible  taste,  as  in  Agaric  and  black  Helle- 
bore ;  and,  3,  to  a  secret  maligmty,  as  in  Antimony,  &c. 
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of  an  unknown  substance,  we  instinctively  apply  to  these  senses  for  in- 
formation respecting  its  properties.  It  is  certainly  reasonable  to  sup- 
pose that  those  bodies  which  produce  upon  the  organs  of  taste  a  sensi- 
ble, astringent,  or  pungent  effect,  may  occasion  an  impression  corre- 
sponding in  degree  upon  the  stomach  or  intestines,  which  are  but  an 
extension  of  the  same  structure.  But  what  numerous  exceptions  are 
there  to  such  a  law  1  Nay,  some  of  the  most  poisonous  substances  af- 
fect in  a  very  slight  degree  the  organs  of  taste,  especially  those  that 
belong  to  the  mineral  kingdom,  as  Arsenious  Acid,  Oxyd  of  Antimoni/f 
Calomel,  &c. ;  yet  some  of  these  are,  perhaps,  but  apparent  exceptions, 
depending  upon  the  degree  of  solubility  which  they  possess,  in  conse- 
quence of  which  their  energies  are  not  developed  until  they  have  trav- 
ersed a  considerable  portion  of  the  mucous  surface.  Nor  ought  it  to  be 
forgotten,  that  cultivation  and  artificial  habits  may  have  blunted  the  nat- 
ural susceptibility  of  our  organs,  and  in  some  instances  changed  and 
depraved  their  functions  :  certain  qualities,  for  instance,  are  so  strongly 
connected  with  each  other  by  the  chain  of  association,  that,  by  present- 
ing only  one  to  the  mind,  the  other  links  follow  in  succession.*  It  has 
been  remarked  that  persons  in  social  life  are  more  affected  by  vegeta- 
ble odours,  while  the  savage  smells  better  the  putrid  and  fetid  exhala- 
tions of  animal  bodies  :t  thus  the  people  of  Kamtschatka  did  not  smell 
the  p>erfume  of  a  vegetable  essence  (^Aqua  Melissm),  but  they  discovered 
by  their  olfactory  sense  a  rotten  fish,  or  a  stranded  whale,  at  a  consid- 
erable distance.^  There  is  no  sense  more  under  the  dominion  of  ima- 
gination, or  more  liable  to  be  perverted  by  education,  than  those  of  taste 
and  smell ;  we  are  also  liable  to  form  unjust  prejudices  from  the  indica- 
tions of  colour ;  for  particular  colours,  from  the  influence  of  hidden  as- 
sociations, are  not  unfrequently  the  exciting  cause  of  agreeable  or  un- 
pleasant impressions.  I  have  known  a  person  who  regards  green  food, 
if  it  be  of  an  animal  nature,  with  unconquerable  aversion  and  disgust ; 
indeed,  an  idea  of  unwholesomeness  has  not  unfrequently  been  attached 
to  this  colour,  without  the  least  foundation  of  truth  ;  the  bones  of  the 
gar-fish,  or  sea-needle  {Esox  Helone),  have  been  deemed  unwholesome, 
from  the  circumstance  of  their  turning  green  on  being  boiled,  although 
not  a  single  instance  can  be  adduced  in  which  that  fish  ever  occasioned 
any  harm.  I  have  met  with  persons  who  have  been  made  violently 
sick  from  eating  the  green  part  of  the  oyster  ;^  an  effect  which  can 

*  This  might  be  illustrated  by  the  recital  of  iramerous  fallacies  to  which  our  most  sim- 
ple perceptions  are  exposed  from  the  powers  of  association ;  but  I  will  relate  an  anecdote, 
which,  in  my  mind,  elucidates  the  nature  and  extent  of  such  fallacies  more  strikingly  than 
any  example  which  could  be  adduced.  Shortly  after  Sir  Humphrey  Davy  had  succeeded 
m  decomposing  the  fixed  alkalies,  a  portion  of  Potassium  was  placed  in  the  hands  of  one  of 
our  most  distinguished  chemists,  with  a  query  as  to  its  nature ;  the  philosopher,  observing 
its  aspect  and  splendour,  did  not  hesitate  in  pronouncing  it  to  be  metallic ;  and,  uniting  at 
once  the  idea  of  weight  with  that  of  metal,  the  evidence  of  his  senses  was  even  insufficient 
to  dissever  ideas  so  inseparably  associated  in  his  mind,  and,  balancing  the  specimen  on  his 
fingers,  he  exclaimed,  "  It  is  certainly  metallic,  and  ren/  pondeTvus."  Now  this  anecdote  is 
not  related  in  disparagement  to  the  philosopher  in  question.  Who  could  have  been  prepa- 
red to  meet  with  a  substance  so  novel  and  anomalous  as  to  overturn  every  preconceived 
notion? — a  metal  so  light  as  to  swim  upon  water,  and  so  inflammable  as  to  catch 

FIKE  BY  THE  CONTACT  OF  ICE  ! 

t  Virey,  "  Essai  d'Histoire  Naturelle  et  Physicolog.  sur  la  Prafectibilit6  de  I'Homme." 

t  Second  Voyage  of  Captain  Cook,  vol.  iv. 

^  The  green  colour  of  oysters  is  sometimes  an  operation  of  nature,  but  is  more  generally 
produced  by  art,  by  placing  them  in  situations  where  there  is  a  green  deposite  from  the  sea, 
which  appears  to  consist  of  the  vegetating  germes  of  marine  conferva  and  fuci,  and  which 
impart  their  colour  to  the  oysters.  For  this  object  the  Dutch  formerly  took  oysters  from  beds 
on  our  coasts,  and  deposited  them  on  their  own.    Native  oysters,  transported  into  the'  Col- 
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have  no  other  cause  than  that  o(  unjust  prejudice  ;  these  examples  are 
sufficient  to  show  with  what  caution  such  indications  respecting  the  me- 
dicinal qualities  of  bodies  are  to  be  received. 

A  very  ingenious  essay  (which  was  rewarded,  in  1827,  by  the  prize 
offered  by  Dr.  Duncan  to  his  class)  by  Mr.  Greeves,  of  Nottingham, 
has  been  published  in  the  Edinburgh  New  Dispensatory.  Its  merits 
are  such  as  to  deserve  particular  mention  in  this  place.  The  author 
proposes  to  classify  the  articles  of  the  materia  medica  according  to  the 
taste  and  smell  by  which  each  substance  is  distinguished ;  and,  in  or- 
der to  accomplish  such  an  object  with  any  degree  of  accuracy,  it  became 
necessary  that  he  should,  in  the  first  place,  unfold  and  define  with  more 
precision  than  had  hitherto  been  observed  the  characters  and  distinc- 
tions of  primary  tastes  and  smells.  In  the  fulfilment  of  this  intention, 
he  ultimately  refers  all  tastes  to  seven  primary  species,  viz.,  the  sweet, 
bilter,  alkaline,  acid,  saline,  camphreous,  and  spirituous.  In  like  manner, 
he  also  refers  all  smells  to  seven  species,  viz.,  the  acidulous,  spirituous, 
camphreous,  fragrant,  somniferous,  fetid,  and  alkaline.  In  this  essay 
the  various  sources  of  fallacy  are  investigated  with  considerable  talent, 
and  the  effects  of  them  in  perverting  our  judgment,  and  in  sustaining  an 
erroneous  nomenclature,  are  illustrated  by  some  very  striking  examples. 
For  instance,  the  taste  denominated  nauseous  is  a  complex  sensation, 
for  it  not  only  comprehends  a  specif  c  sensation  of  gustation,  but  also  a 
sympathetic  common  impression  (or  sensation)  in  the  stomach,  consist- 
ing in  a  disposition  to  vomit.  The  acrid  taste  offers  another  example 
of  a  complex  taste  ;  it  consists  of  a  specific  impres.sion  or  flavour  (gen- 
erally a  compound  of  the  bitter  class)  and  a  common  impression  of  heat, 
perceived  by  the  sense  of  touch  of  the  organ  of  gustation.  Besides  the 
sensation  of  heat,  the  function  of  touch,  possessed  by  the  organ  of  tast- 
ing, disguises  flavours  in  another  manner :  we  have,  for  instance,  sub- 
stances which  impress  a  sensation  of  constriction,  corrugation,  or  rough- 
ness :  such  are  galls,  port  wine,  and  some  acids. 

"  Another  source  of  error  in  the  discrimination  of  tastes  is  the  con- 
founding them  with  smells.  Of  this  there  is  a  remarkable  example  in 
those  substances  which  are  called  Aromatics,  which,  it  is  now  well  un- 
derstood, derive  their  peculiar  qualities  from  their  smell." 

In  treating  the  subject  of  smells,  the  author  evinces  the  same  philo- 
sophical perspicuity.  He  points  out  the  perplexity  of  the  subject,  in  con- 
sequence of  the  numerous  alliances  and  associations  by  which  it  is  em- 
barrassed. 

In  the  second  division  of  his  essay,  he  proceeds  to  arrange  the  mate- 
ria medica  according  to  the  qualities  of  taste  and  smell,  excluding,  as 
far  as  possible,  all  the  foreign  agencies  by  which  they  may  be  modified  ; 
and  it  is  not  a  little  remarkable  that  this  method  of  arrangement  should 
bring  together  those  substances  which  possess  common  physiological 
propertie.s. 

In  relation  to  the  subject  of  odour.  Professor  Liebig  makes  the  follow- 
ing interesting  remarks  :  "  We  know  that  most  of  the  blossoms  and 
vegetable  substances  which  possess  a  smell  owe  this  property  to  a  vol- 
atile oil  existing  in  them,  but  it  is  not  less  certain,  that  others  emit  a 
smell  only  when  they  undergo  change  or  decomposition.  The  oil  of 
the  berries  of  the  elder-tree,  many  kinds  of  oil  of  turpentine,  and  oil  of 

Chester  beds,  soon  assume  a  green  colour.    It  is  unnecessary  to  refute  the  popular  error 
whicti  attributed  this  change  of  colour  to  the  operation  of  copper. 
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lemons,  possess  a  smell  only  during  their  oxidation  or  decay.  The  same 
is  the  case  with  many  blossoms ;  and  Geiger  has  shown  that  the  smell 
of  musk  is  owing  to  its  gradual  putrefaction  and  decay.  It  is  also  prob- 
able that  the  peculiar  odorous  principle  of  many  vegetable  substances  is 
newly  formed  during  the  fermentation  of  their  saccharine  juices.  At 
all  events,  it  is  a  fact  that  very  small  quantities  of  the  blossoms  of  the 
violet,  elder,  linden,  or  cowslip,  added  to  a  fermenting  liquid,  are  suffi- 
cient to  communicate  a  very  strong  taste  and  smell,  which  the  addition  of 
the  water  distilled  from  a  quantity  a  hundred  times  greater  would  not  ef- 
fect." The  practical  importance  of  these  observations  will  be  apparent 
to  the  pharmaceutist ;  they  will  enable  him  to  explain  phenomena  hith- 
erto obscure  and  unintelligible,  and  perhaps  lead  him  to  the  invention 
of  new  or  improved  processes. 


THE  INFLUENCE  OF  SOIL,  CULTURE,  CLIMATE,  AND 

SEASON. 

The  facts  hitherto  collected  upon  this  subject  are  so  scanty  and  un- 
satisfactory, that  I  introduce  the  consideration  of  it  in  this  place,  rather 
with  a  wish  to  encourage  inquiry  than  with  any  hope  of  imparting  ad- 
ditional information.  In  this  investigation  much  difficulty  arises  from 
our  inability  to  appreciate  the  exact  degree  of  influence  which  is  due  to 
each  of  these  circumstances,  separately  or  conjointly,  in  modifying  the 
nature  of  vegetable  bodies.  There  can  be  little  doubt  but  that  soil,  cul- 
ture, climate,  and  season,*  may  each,  and  all,  materially  determine  the 
active  properties  of  a  medicinal  plant ;  while  the  two  latter  of  these 
causes  may  as  essentially  change  the  type  and  character  of  a  disease, 
and  modify  the  vital  susceptibility  of  the  patient ;  for  instance,  the  na- 
tives of  the  South  of  Europe  do  not  bear  bleeding,  and  other  modes  of 
depletions,  so  well  as  those  of  the  North.  This  must  be  admitted  to  its 
full  extent,  or  it  will  be  extremely  difficult  to  explain  the  contradictory 
and  even  opposite  opinions,  and  to  reconcile  the  conflicting  testimonies 
of  the  physicians  of  different  countries,  with  respect  to  the  efficacy  of 
the  same  remedy  in  similar  diseases. 

The  Influence  of  Soil  may  be  exemplified  by  many  well-known 
facts ;  thus,  strongly-smelling  plants  lose  their  odour  in  a  sandy  soil,  and 
do  not  again  recover  it  by  transplantation  into  a  richer  one  ;  a  fact  upon 
which  Rozier  founded  his  proposal  for  the  improvement  of  rape  oil ;  so, 
again,  no  management  could  induce  the  Ricotia  Mgyptiaca  to  flower, 
until  Linnaeus  suggested  the  expediency  of  mixing  clay  with  the  earth 
in  the  pot ;  Assafcelida  is  one  of  those  plants  that  vary  much  according 
to  station  and  soil,  not  only  in  the  shape  of  the  leaves,  but  in  the  pecu- 
liar nauseous  quality  of  the  juice  which  impregnates  them,  and  Dr. 
Woodville  states  that  it  is  frequently  so  modified  that  the  leaves  are 
eaten  by  goats.  Gmelin  informs  us,  on  the  authority  of  Stellar,  that  the 
effects  of  the  Rhododendron  have  been  found  to  vary  materially  accord- 
ing to  the  "  solum  natale;"  for  example,  that  produced  in  a  certain  spot 

*  A  very  ingenious  dissertation  has  been  published  by  M.  Virey,  on  the  "  Degeneration 
of  Plants  in  Foreign  Soils,"  which,  he  says,  may  depend  upon,  1.  climate  and  station ;  2.  ntt- 
triment ;  3"  culture  ;  4.  factitious  mutilation  ;  5.  hybrid  generation. 
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has  proved  uniformly  narcotic,  that  in  another,  cathartic,  while  a  sense 
of  suffocation  has  been  the  only  symptom  occasioned  by  a  third.  By 
cultivation  and  luxuriant  growth  the  medicinal  powers  of  the  Aconite 
are  also  considerably  impaired. 

That  the  earthy  elements  of  a  soil  should  greatly  influence  the  chem- 
ical composition  and  medicinal  powers  of  a  plant  may  be  readily  imagin- 
ed ;  De  Saussure  and  Berthier  have  proved  it  by  their  analyses,  and 
Prolessor  Liebig  has  proposed  a  theory  that  will  go  far  to  explain  the 
fact.  As  a  general  proposition,  it  may  be  stated,  that  the  presence  of 
alkaline  bases  is  essential  to  the  due  development  of  a  plant,  and  that 
when  roots  do  not  find  their  more  appropriate  base  in  sufficient  quantity, 
they  will  take  up  more  of  another ;  but  what  is  more  important,  the  pe- 
culiar organic  bases  are  found  to  vary  in  an  inverse  proportion  with  the 
fixed  or  mineral  bases ;  a  maximum  of  the  former  corresponding  with 
a  minimum  of  the  latter,  as  must  necessarily  be  the  case,  if  they  mutu- 
ally replace  one  another  according  to  their  equivalents ;  and  so  also 
with  regard  to  the  acids  with  which  they  exist,  so  as  to  form  salts.  In 
all  the  species  of  Cinchona,  kinic  acid  is  found ;  but  the  quantity  of 
quina,  cinchonia,  and  lime  which  they  contain,  is  most  variable.  We 
also  know  that  different  kinds  of  opium  contain  meconic  acid,  in  combi- 
nation with  very  different  quantities  of  narcotina,  morphia,  codeia,  &c., 
the  quantity  of  one  of  these  alkaloids  diminishing  on  the  increase  of  the 
others.  Thus,  the  smallest  quantity  of  morphia  is  accompanied  by  a 
maximum  of  narcotina.  Robiquet  did  not  obtain  a  trace  of  meconate  of 
lime  from  300  lbs.  of  opium,  while  in  other  kinds  the  quantity  was  very 
considerable  (ATin.  de  Chim.,  liii.,  p.  425) ;  but  in  the  former  case  there 
was  not  an  absence  of  acid,  for  the  meconic  was  replaced  by  the  sul- 
phuric acid.  If,  then,  it  be  found  that  an  organic  may  be  replaced  by 
an  inorganic  acid,  we  must  admit  the  probability  of  this  substitution  ta- 
king place  in  a  much  higher  degree  in  the  case  of  the  inorganic  bases. 
If  we  entirely  cut  off  the  supply  of  inorganic  bases,  as  happens  when 
potatoes  are  grown  in  cellars,  a  true  organic  alkali,  called  solanina,  of  a 
very  poisonous  nature,  is  formed  in  the  sprouts  which  extend  towards 
the  light,  while  not  the  smallest  trace  of  such  a  substance  can  be  de- 
tected in  the  roots,  herbs,  blossoms,  or  fruits  of  potatoes  grown  in  fields. 
Thus,  then,  may  we  easily  understand  how  the  soil  may  influence  the 
composition  and  medicinal  efficacy  of  a  plant.  Rhubarb,  as  grown  in 
England,  will  differ  greatly  in  its  purgative  qualities,  according  to  the 
soil  in  which  it  may  have  been  cultivated  ;  that  produced  in  a  dry  gravel 
being  more  efficacious  than  that  reared  in  a  clayey  one.  The  influence 
of  soil  upon  the  composition  of  the  grape  is  still  more  striking,  for  its 
juice,  according  to  its  place  of  growth,  not  only  differs  in  the  proportion 
of  free  acid,  but  also  in  the  quantity  of  sugar  dissolved  in  it.  Climate 
also  produces  a  powerful  impression  upon  vegetable  as  well  as  animal 
life ;  it  is  probable  that  in  southern  countries  some  vegetables  possess 
more  energetic  properties  than  in  northern  climes.  The  history  of  opi- 
um would  appear  to  countenance  this  opinion,  but  we  must  here  repeat 
that  it  is  very  diflicult  to  discriminate  between  the  influences  of  soil  and 
climate,  until  the  chemist  has  furnished  us  with  farther  evidence  for  our 
judgment.  Egypt  certainly  produces  a  stronger  opium  than  any  of  the 
countries  on  the  north  side  of  the  Mediterranean  ;  France,  than  Eng- 
land or  Germany,  and  Languedoc,  than  the  northern  parts  of  France ; 
while  Smyrna,  Natolia,  Aleppo,  and  Apulia  furnish  a  juice  far  raoro 
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narcotic  than  Languedoc  ;  so,  again,  senna,  by  transplantation  from  Ara- 
bia to  the  south  of  France  (Provence),  assumes  a  marked  change  in  its 
physiognomy  and  virtues  ;  its  leaves  are  more  obtuse,  and  its  taste  less 
bitter  and  nauseous  than  the  pointed-leaf  variety,  while  its  effects  will 
be  found  to  be  less  purgative.  Cruciform  plants  degenerate  within  the 
tropics,  but  acquire  increased  energies,  as  antiscorbutics  in  cold  regions  ; 
the  menthm  have  not  so  penetrating  an  essential  oil  in  the  south  of  Eu- 
rope as  in  England  and  in  the  north  of  France.  Dr.  Carter,  in  his  ac- 
count of  the  "  Principal  Hospitals  of  France,  Italy,  and  Switzerland^^ 
tells  us  that  at  Nice  the  digitalis  is  commonly  given  in  doses  of  a  scru- 
ple in  powder,  or  in  that  of  half  an  ounce  of  the  infusion  made  accord- 
ing to  the  London  Pharmacopoeia  (of  1824)  every  hour,  and  without  any 
sensible  effect ;  this  fact  he  explains  by  stating  that  the  digitalis,  in  the 
neighbourhood  of  Nice,  is  much  smaller,  and  probably  less  powerful, 
than  the  same  plant  grown  in  England. 

Certain  species  of  mushroom  are  obviously  modified  in  their  esculent 
qualities  by  climate  ;  Dr.  Christison  remarks  that  the  Agaricus  Pipera- 
tus  is  eaten  in  Prussia  and  Russia,  but  is  poisonous  in  France.  The 
Amanita  Muscaria  in  France  and  Britain  is  a  violent  poison,  but  in  Kamt- 
schatka  it  yields  a  beverage  which  is  used  as  a  substitute  for  intoxica- 
ting liquors. 

The  relative  proportion  of  gluten  varies  in  the  wheat  of  difF(irent  coun- 
tries ;  and  as  in  the  south  of  Europe  its  quantity  greatly  preponderates 
over  the  other  principles,  we  discover  the  cause  that  gives  such  excel- 
lence to  the  maccaroni  of  Italy.  Many  species  of  plants  secrete  juices 
in  warmer  regions,  which  are  unknown  in  their  economy  in  colder  cli- 
mates ;  thus  the  ash  yields  manna  in  Calabria,  but  loses  that  faculty  as 
it  advances  towards  the  north.  The  Myrospermum  Frutescens  yields  a 
very  different  balsam  in  Grenada  from  that  which  it  gives  in  Peru.  In 
estimating  the  influence  of  climate  upon  vegetable  productions,  we  must 
not  overlook  the  circumstances  of  moisture,  heat,  and  light ;  even  in  our 
own  climate  they  ought  to  form  important  elements  in  all  our  investigations. 
It  is  probable  that  we  often  ascribe  to  wet  and  cold,  effects  which  ought  to 
be  referred  to  quantity  of  light ;  it  is  only  lately  that  philosophers  have  be- 
come acquainted  with  the  extensive  chemical  influence  of  this  wonderful 
agent.  How  beautifully  is  this  displayed  in  the  leaves  of  the  Cotyledon 
Calycinum,  the  Cacalia  Ficoides,  and  others  ;  for  they  are  sour  like  sorrel 
in  the  morning,  tasteless  at  noon,  and  bitter  in  the  evening.  The  formation 
of  acids  is  effected  during  the  night,  by  a  true  process  of  oxidation  ;  these 
are  deprived  of  their  acid  properties  during  the  light  of  the  day,  and  are 
changed  by  a  separation  of  a  part  of  their  oxygen  into  compounds  con- 
taining oxygen  and  hydrogen,  either  in  the  same  proportions  as  in  water, 
or  even  with  an  excess  of  hydrogen,  which  is  the  composition  of  all 
tasteless  and  bitter  substances.*  In  wet  and  cold  seasons,  our  herbage 
is  far  less  nutritive  to  cattle,  and  we  accordingly  find  that  they  are  con- 
stantly grazing,  in  order  to  compensate  by  quantity  for  what  is  deficient 
in  quality,  whereas  in  dry  seasons,  a  larger  proportion  of  their  time  is 
consumed  in  rumination.  The  same  causes,  however,  that  diminish  the 
nutritive  powers  of  plants,  frequently  increase  the  energy  of  those  prin- 
ciples upon  which  their  medicinal  value  depends.  It  is  obvious  that 
many  herbs  are  more  rank  and  bitter  in  wet  and  gloomy  seasons ;  this 
would  appear  to  be  a  wise  and  provident  law,  in  order  to  apportion  the 
*  Liebig's  Organic  Chemistry. 
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natural  condiment  of  the  vegetable  to  the  deteriorated  state  of  its  nutri- 
tive elements,  when  the  digestive  organs  must  require  more  than  the 
ordinary  stimulus  for  the  due  exercise  of  their  functions.  It  is  hardly- 
necessary  to  observe  that  plants,  which  in  temperate  climates  are  merely 
shrubs,  have  been  developed  into  trees  by  the  hot  and  humid  plains  of 
Africa  and  Asia ;  while  in  the  arid  deserts  of  Nubia,  or  in  the  frigid 
plains  of  Siberia,  vegetable  life  is  confined  to  stunted  shrubs  and  hum- 
ble mosses  :  cold  also  suppresses  the  colour  of  flowers,  and,  indeed,  even 
that  of  the  leaves,  as  is  witnessed  in  the  Cyclamen,  Amaranlhus,  and 
Ranunculus  of  Lapland  and  Siberia.  But  climate  not  only  modifies  the 
powers  of  a  remedy  by  influencing  its  structure  and  composition,  but 
it  renders  it  more  or  less  active  by  increasing  or  diminishing  the  sus- 
ceptibility of  the  body  to  its  impression.  Can  a  more  striking  proof  of 
this  fact  be  adduced  than  the  well-known  efl^ects  of  perfumes  at  Rome  ? 
The  inhabitants  are  unable  to  sustain  the  strong  scent  of  flowers  in  that 
climate,  without  experiencing  a  sensation  highly  oppressive,  and  which 
in  some  cases  is  even  succeeded  by  syncope,*  and  thus  realizing  the 
well-known  line  of  the  poet, 

"  Die  of  a  rose,  in  aromatic  pain." 

As  I  have  been  favoured  with  some  very  interesting  observations  upon 
this  subject  by  Dr.  Richard  Harrison,  who  resided  for  a  considerable 
time  in  Italy,  and  was  thus  enabled  to  institute  a  satisfactory  inquiry 
into  this  curious  subject,  I  feel  no  hesitation  in  introducing  a  quotation 
from  his  letter  to  my  readers.  "  You  ask  me  what  experience  I  have 
had  on  the  subject  of  climate,  as  afl^ecling  the  powers  and  operation  of 
remedies  ;  I  have  no  difficulty  in  asserting  that  narcotics  act  with  greater 
force  even  in  smaller  doses  at  Naples,  where  I  had  the  advantages  of 
much  experience,  than  in  England.  I  might  adduce  as  an  example  the 
Extract  of  Hyoscyamus,  which,  when  given  to  the  extent  of  three  grains 
thrice  a  day,  produced  in  two  patients  a  temporary  amaurosis,  which 
disappeared  and  again  recurred  on  the  alternate  suspension  and  admin- 
istration of  this  medicine  ;  and  it  deserves  particular  notice,  that  these 
very  patients  had  been  in  the  habit  of  taking  similar  doses  of  the  same 
remedy  in  England,  without  any  unpleasant  result.  Now  that  this  de- 
pended upon  an  increased  susceptibility  of  the  patient,  in  the  warmer 
climate,  rather  than  an  increased  power  in  the  remedy,  is  unquestion- 
able, since  the  extract  which  was  administered  in  Italy  had  been  pro- 
cured from  London ;  indeed,  a  high  state  of  nervous  irritation  is  the 
prevalent  disorder  of  Naples.  I  treated  several  cases  of  epilepsy  in 
Italy  with  the  nitrate  of  silver,  and  with  complete  success,  while  in 
England  I  certainly  have  not  met  with  the  same  successful  results. 
During  my  residence  at  Naples,  I  spent  some  time  in  the  island  of 
Ischia,  so  celebrated  all  over  the  Continent  for  its  baths  ;  many  of  the 
patients  who  were  then  trying  their  efficacy  had  been  attacked  by 
paralysis,  apoplexy,  and  almost  every,  degree  of  loss  of  mental  and  mus- 
cular power,  and  among  them  I  certainly  witnessed  what  with  propriety 
might  be  denominated  a  genuine  case  of  nervous  apoplexy.  These 
complaints  I  was  generally  able  to  trace  to  the  abuse  of  mercury^ 

*  Women,  during  Ihe  period  of  gestation,  frequently  experience  such  an  increased  irri- 
tability as  to  be  affected,  even  in  England,  by  various  odours,  which  at  other  times  would 
produce  no  extraordinary  impression.  See  "  Letters  from  the  North  of  Italy,"  by  W.  S. 
Rose,  Esq.,  in  which  he  describes  the  Venitian  ladies  as  fainting  at  the  odour  of  common 
essences.    I  have  already  adverted  to  the  influence  of  aroma  when  present  in  wines. 
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whence  we  may,  I  think,  very  fairly  conclude  that  this  metal  is  more 
active  in  its  effects  than  in  our  own  country.  Before  I  quit  this  sub- 
ject, I  ought  to  mention  that  the  doses  of  medicines,  as  seen  in  the  pre- 
scriptions and  works  of  English  physicians,  excite  universal  astonish- 
ment among  the  faculty  of  Italy.  In  fact,  as  I  have  just  stated,  the 
human  constitution  in  this  part  of  the  Continent  is  certainly  more  sus- 
ceptible of  nervous  impression  than  in  England  :  it  is  perfectly  true  that 
flowers  or  perfumes  in  a  chamber  will  frequently  produce  syncope  in 
persons  apparently  strong  and  healthy,  and  the  fact  is  so  universally 
admitted,  that  the  Italians  avoid  them  with  the  greatest  caution."  On 
the  other  hand,  it  appears  equally  evident  that  some  remedies  succeed 
in  cold  climates,  which  produce  little  or  no  benefit  in  warmer  latitudes. 
Soon  after  the  publication  of  the  first  edition  of  my  Pharmacologia,  I 
received  a  letter  from  Dr.  Halliday,  of  Moscow,  upon  the  subject  of  the 
"  Eau  MedicinaJe"  and  as  it  offers  a  striking  proof  of  the  efficacy  of  the 
Rhododendron  Chrysanihum  in  curing  the  rheumatism  of  the  North,  while 
in  this  country  the  plant  has  been  repeatedly  tried  without  any  signal 
proof  of  success,  I  shall  here  subjoin  an  extract  from  the  letter  of  my 
correspondent:  "In  reading  your  account  of  the  ^  Eau  Medicinah,^  I 
perceive  that,  upon  the  authority  of  Mr.  James  Moore,  you  state  it  to  be 
a  preparation  of  the  White  Hellebore ;  may  I  be  allowed  to  suggest  the 
probability  of  its  being  made  from  the  leaves  of  the  Rhododendron  Chrys- 
anthurn?  for,  so  far  as  I  can  learn,  the  effects  of  the  French  medicine 
are  precisely  those  which  are  experienced  from  an  infusion  of  the  above 
plant,  which  the  Siberians  and  Russians  regard  as  an  infallible  specific 
in  the  cure  of  chronic  rheumatism  and  gout,  and  from  which  I  myself, 
as  well  as  other  physicians  in  Russia,  have  witnessed  the  most  desirable 
and  decided  effects,  whenever  we  have  it  in  our  power  to  administer  the 
remedy  with  confidence  and  courage.  We  have  seldom  given  it  in  any 
other  form  or  dose  than  that  adopted  by  the  Siberians  themselves,  which 
is  to  infuse  in  a  warm  place,  generally  near  a  furnace,  and  during  the 
night,  two  drftchms  of  the  fresh  leaves  in  about  twelve  ounces  of  boiling 
water,  taking  care  that  the  liquid  never  boils.  This  dose  is  to  be  taken 
in  the  morning  upon  an  empty  stomach,  and  during  its  nauseating  opera- 
tion, which  generally  commences  within  a  quarter  of  an  hour  after  it  has 
been  swallowed,  neither  solids  nor  liquids  of  any  description  are  allox^ed ; 
after  an  interval  of  three  or  four  hours,  I  have  seen  the  patient  obtain  a 
copious  and  black  fetid  stool,  and  get  up  free  from  pain.  Should  it 
happen  that  the  patient  does  not  recover  from  the  first  dose,  another  is 
administered  on  the  succeeding  day,  and  I  have  known  it  to  be  taken 
for  three  days  in  succession,  when  the  severest  fits  of  gout  have  been 
removed.*  Is  it  not,  then,  probable  that  some  cunning  Frenchman  has 
availed  himself  of  this  Siberian  specific,  and  concentrated  it  in  such  a 
form  as  to  defy  all  the  learned  to  find  it  out  ?" 

Dr.  Halliday  adds,  "The  Siberians  denominate  the  leaves  of  this 
plant,  when  infused  in  water,  Intoxicating  Tea ;  and  a  weaker  infusion 
is  in  daily  use,  especially  for  treating  their  neighbours,  just  as  the  Eu- 
ropeans do  with  tea  from  China."  In  Hispaniola,  Guaiacum  appears  to 
have  been  more  efficacious  in  curing  syphilis  than  in  this  country. 

Before  we  quit  the  consideration  of  climate,  as  being  capable  of  influ- 

*  This  plant  was  first  described  by  Gmelin  in  his  Flora  Siberica,  iv.,  121.  It  formerly  ob- 
tained a  place  in  the  Edinburgh  Pharmacopoeia.  Besides  the  eflfect  stated  by  Dr.  Halliday, 
it  is  said  by  different  authors  to  excite  a  peculiar  creeping  sensation  in  the  pained  part. 
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encing  the  activity  of  a  remedy,  the  important  fact  should  not  be  over- 
looked, that  in  India,  and  other  colonies  of  similar  temperature,  mer- 
curial medicines,  in  order  to  produce  their  beneficial  effects,  require  to 
be  administered  to  an  extent  which  would  prove  destructive  to  the  in- 
habitants of  this  island. 

But  of  all  the  circumstances  that  produce  the  greatest  change  in  the 
aspect  as  well  as  in  the  virtues  of  the  vegetable  creation,  is  Cultiva- 
tion, which  may  either  destroy  the  medicinal  properties  of  a  plant,  or 
raise  in  it  new  and  most  valuable  qualities :  cultivation  converts  single 
into  double  flowers  by  developing  the  stamens  into  petals,  a  change 
which  in  many  cases  destroys  their  efficacy,  as  in  the  chamomile, 
Anlhemis  Nobilis ;  for,  since  all  the  virtues  of  this  flower  reside  in  the 
disc  florets,  it  is,  of  course,  greatly  deteriorated  by  being  converted  into 
the  double-flowered  variety.  Wormwood,  again,  by  cultivation  loses 
much  of  its  bitterness.  By  the  operation  of  grafting,  extraordinary 
changes  may  also  be  produced :  Olivier,  in  his  Travels,  informs  us  that 
a  soft  Alastiche,  having  all  the  qualities  of  that  resin,  except  its  consist- 
ence, which  is  that  of  turpentine,  is  procured  by  ingrafting  the  Lentisk 
on  the  Chian  turpentine-tree. 

Bufl^on  states  that  our  wheat  is  a  factitious  production,  raised  to  its 
present  condition  by  the  art  of  agriculture.  M.  Virey*  observes,  that 
by  suppressing  the  growth  of  one  part  of  a  plant  we  may  respectively 
give  rise  to  an  increased  development  in  others ;  thus  are  some  vegeta- 
bles rendered  eunuchs,  or  are  deprived  of  seeds  by  obliteration,  and  only 
propagate  themselves  by  slips.  Such  a  condition  is  frequently  produced 
by  culture,  continued  through  a  long  succession  of  generations ;  this  is 
the  case  with  the  Banana,  Sugar  Cane,  and  other  fruits  that  have  care- 
fully been  made  to  deviate  for  a  long  series  of  years  from  their  original 
types,  and  having  been  continually  transplanted  by  slips,  suckers,  or 
roots*  at  length  only  propagate  themselves  in  this  way,  whereby  the 
roots,  as  those  of  the  common  potato,  become  inordinately  developed, 
drawing  to  themselves  the  succulence  and  nutrition  originally  possessed 
by  the  berries.  It  seems  probable  that  we  may  thus  have  lost  many 
vegetable  species  ;  the  Tuberes  of  Pliny,  for  example,  are  supposed  by 
Mr.  Andrew  Knight  to  have  been  intermediate  productions,  formed  du- 
ring the  advancement  of  the  almond  to  the  peach,  or,  in  other  words,  that 
they  were  swollen  almonds  or  imperfect  peaches.  If  this  conjecture  be 
admitted,  it  will  explain  the  fact  stated  by  Columella,  that  the  peach 
possessed  deleterious  qualities  when  it  was  first  introduced  from  Persia 
into  the  Roman  Empire.  The  sweet  and  bitter  almond  are  but  varieties 
of  the  same  fruit,  and  there  is  reason  to  believe  that  they  are  mutually 
converted  into  each  other,  the  sweet  becoming  bitter  by  neglect,  the  bit- 
ter sweet  by  cultivation,  and  the  seed  of  either  producing  both.  If  there 
be  any  who  feel  skeptical  upon  the  subject  of  metamorphoses,  let  hira 
visit  the  fairy  bowers  of  horticulture,  and  he  will  there  perceive  that  her 
magic  wand  has  not  only  converted  the  tough,  coriaceous  covering  of 
the  almond  into  the  soft  and  melting  flesh  of  the  peach,  but  that  by  her 
spells  the  sour  sloe  has  ripened  into  the  delicious  plum,  and  the  austere 
crab  of  our  woods  into  the  golden  pippin  ;  that  this,  again,  has  been  made 
to  sport  in  endless  variety,  emulating  in  beauty  of  form  and  colour,  in 
exuberance  of  fertility  and  in  richness  of  flavour,  the  rarer  productions 

*  Jouma]  Complementaire  du  Diet,  des  Sciences  M^dicale8,toia.  ii. 
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of  warmer  regions,  and  more  propitious  climates !  In  our  culinary 
vegetables  the  same  progressive  amelioration  and  advancement  may  be 
traced;  thus  has  the  acrid  and  disagreeable  Apium  graveolens  been 
changed  into  delicious  Celery,  and  the  common  Colewort,  by  culture 
continued  through  many  ages,  appears  under  the  improved  and  more 
useful  forms  of  cabbage,  savoy,  and  cauliflower.  It  has  been  already 
observed  that  the  alimentary  and  medicinal  virtues  are  frequently  in  op- 
position to  each  other,  and  that  while  cultivation  improves  the  former 
it  equally  diminishes  the  latter ;  I  shall  have  occasion  to  offer  some  ad- 
ditional facts  upon  this  curious  subject,  under  the  consideration  of  Bitter 
Extractive^  in  the  history  of  tonics. 


THE  UNSEASONABLE  COLLECTION  OF  VEGETABLE 
REMEDIES. 

Vegetable  physiology  has  demonstrated  that,  during  the  progress  of 
vegetation,  most  remarkable  changes  occur  in  succession,  in  the  chemi- 
cal composition,  as  well  as  in  the  sensible  qualities  of  a  plant ;  take  as 
an  example  the  aromatic  and  spicy  qualities  of  the  unexpanded  flowers 
of  the  CaryopTiyllus  Aromaticus  (cloves),  the  flower  bud  of  which,  if  it  be 
fully  developed,  loses  these  properties  altogether,  and  the  fruit  of  the 
tree  is  not  in  the  least  degree  aromatic  ;  so  the  berries  of  pimento,  when 
they  come  to  maturity,  lose  their  aromatic  warmth,  and  acquire  a  flavour 
very  analogous  to  that  of  juniper.  The  Colchicum  Autumnale  may  be 
adduced  as  another  example,  in  which  the  medicinal  properties  of  the 
vegetable  are  entirely  changed  during  the  natural  progress  of  its  devel- 
opment. To  secure  the  virtues  of  Valerian,  its  roots  should  be  dug  up 
in  autumn,  when  the  leaves  begin  to  decay ;  the  root  of  the  Taraxacum 
should  be  taken  up  in  April ;  at  any  other  season  its  virtues  are  ques- 
tionable. The  root  of  hyoscyamus,  which  some  persons  have  considered 
as  the  most  active  part  of  the  plant,  is  all  but  inert  in  the  spring ;  the 
juice  of  three  pounds  of  the  root  collected  near  the  end  of  April,  when 
the  plant  had  hardly  begun  to  shoot,  killed  a  dog  in  somewhat  less  than 
two  days,  while  a  decoction  of  an  ounce  and  a  half  from  the  root  col- 
lected on  the  last  day  of  June,  proved  fatal  in  two  hours  and  a  half. 
Experience  has  also  shown  that,  in  the  bark  of  the  oak,  the  quantity  of 
tannic  acid  varies  considerably  according  to  the  season ;  thus,  that  cut 
in  spring  contains,  according  to  Beguin,*  four  times  more  of  the  astrin- 
gent principle  than  that  which  is  obtained  in  winter.  The  medicinal 
powers  of  Inspissated  juices  are  greatly  controlled  both  by  soil  and  sea- 
son. Dr.  Fothergill  says,  "  I  know  from  repeated  experiments  that  the 
extract  which  has  been  prepared  from  hemlock,  before  the  plant  arrives 
at  maturity,  is  much  inferior  to  that  which  is  made  when  the  plant  has 
acquired  its  full  vigour,  and  is  rather  on  the  verge  of  decline  ;  just  when 
the  flowers  fade,  the  rudiments  of  the  seeds  become  observable,  and  the 
habit  of  the  plant  inclines  to  yellow,  is  the  proper  time  to  collect  it." 
The  lettuce,  when  young,  scarcely  possesses  any  narcotic  property ;  and 
in  the  poppy,  the  narcotic  principle  is  not  apparent  until  the  petals  fall 
and  the  germen  enlarges. 

*  Philosophical  Transactions,  1799. 
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The  leaves  of  Digitalis  should  be  gathered  just  before,  or  during  the 
period  of  inflorescence  ;  and  those  of  Hyoscyamus,  when  the  plant  is  in 
full  flower,  and  not  until  the  second  year  of  its  duration.  Great  atten- 
tion should  be  paid  to  such  rules  ;  and  wild  and  native  plants  should 
always  be  preferred  to  cultivated  specimens. 


THE  IGNORANT  PREPARATION,  FRAUDULENT  ADUL- 
TERATION, AND  SPONTANEOUS  DETERIORATION  OF 
MEDICINES. 

The  circumstances  comprehended  under  this  head  certainly  deserve 
to  be  ranked  among  the  more  powerful  causes  which  have  operated  in 
affecting  the  reputation  of  many  medicinal  substances.  The  Peruvian 
bark  fell  into  total  discredit  in  the  year  1799,  from  its  inability  to  cure 
the  ague ;  and  it  was  afterward  discovered  to  have  been  adulterated 
with  bark  of  an  inferior  species  ;  indeed,  Sydenham  speaks  of  its  sophis- 
tication before  the  year  1678,  and  tells  us  that  he  had  never  used  to  ex- 
ceed two  drachms  in  the  cure  of  any  intermittent,  but  that,  of  late,  the 
drug  had  become  so  inert,  rotten,  and  adulterated,  it  became  necessary 
to  increase  its  dose  to  one,  two,  or  even  three  ounces.  Very  few  prac- 
titioners have  an  idea  of  the  fatal  extent  to  which  this  nefarious  practice 
is  carried  on,  or  of  the  systematic  manner  in  which  it  is  conducted. 
There  can  be  no  doubt  but  that  the  sophistication  of  medicines  has  been 
practised  in  degree  in  all  ages  ;*  but  the  refinements  of  chemistry  have 
enabled  the  manufacturers  of  the  present  day  not  only  to  execute  such 
frauds  with  greater  address,  but,  unfortunately,  at  the  same  time  to  vend 
them  to  the  public  with  less  chance  of  detection.  It  will  be  scarcely 
credited  when  I  state  that  many  hundred  persons  are  supported  in  this 
metropolis  by  the  art  of  adulterating  drugs,  besides  a  number  of  women 
and  children  who  find  ample  employment  and  excellent  profit  in  court' 
terfeiling  cochineal  with  coloured  dough  ;  peppercorns  with  peas-meal ; 
isinglass  with  pieces  of  bladder  and  the  dried  skin  of  soles  ;  and  in  fill- 
ing up  with  powdered  sassafras  the  holes  which  are  bored  in  spice  and 
nutmegs,  for  the  purpose  of  plundering  their  essential  oils.  In  fact,  an 
account  of  the  various  methods  employed  for  adulterating  the  articles  of 
the  Pharmacopoeia  would  occupy  a  volume.  The  colleges  of  London 
and  Edinburgh,  fully  sensible  of  this  increasing  evil,  have  added  short 
notes,  by  which  the  purity  of  the  leading  medicines  may  be  ascertained. 
Nor  is  ignorance  less  to  be  feared  than  fraud ;  every  person  of  the  least 
experience  must  know  that  the  credit  of  a  remedy  continually  suffers 
from  the  ignorance  of  those  who  prepare  it. 

With  regard  to  the  deterioration  which  many  articles  undergo  by 
having  been  too  long  kept,  I  would  observe  that,  although  no  honest 
practitioner  would  retain  in  his  service  such  organic  products  as  have 
undergone  an  obvious  change,  still  he  may  not  be  aware  of  the  nature 

♦  Dr.  Murett,  in  his  "  Short  View  of  Frauds  and  Abuses"  (A.D.  1669),  charges  the 
apothecary  with  "  falsifying  medicines  :"  "  They_  showed  the  censors,"  says  he,  "  myrtle 
leaves  for  senna  ;  a  binder  for  a  purger ;  mushrooms  rubbed  over  with  chalJi  for  agaric  ;  hem- 
lock for  pceony ;  sheep's  lungs  foi  fox's  lungs  ;  and  the  bone  of  an  ox's  heart  for  that  of  a  stag's 
heart." 
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and  extent  of  those  alterations  which  spontaneously  take  place  in  the 
composition,  and,  consequently,  in  the  virtues,  of  many  vegetable  prepar- 
ations ;  the  influence  of  air,  and,  above  all,  light,  in  producing  changes 
upon  green  vegetable  powders,  is  not  generally  understood  ;  in  daylight 
the  green  matter  absorbs  carbonic  acid,  and  emits  oxygen  ;  while  in  the 
dark  a  chemical  action  of  a  different  nature  takes  place,  the  leaves  and 
green  parts  containing  volatile  oils,  or  volatile  constituents,  absorb  oxy- 
gen, and  are  thus  converted  into  resin  ;  and  these  changes  are  wholly 
independent  of  vitality.  I  shall  show  hereafter  that  certain  saline  addi- 
tions to  vegetable  matters  will  occasion  decompositions,  of  which  the 
latter,  in  their  unmixed  forms,  are  not  readily  susceptible  ;  at  the  same 
time,  it  will  appear  that  vegetable  matters  will  frequently  occasion  essen- 
tial changes  in  the  composition  of  the  salts  with  which  they  may  be  as- 
sociated. The  subject  offers  to  the  pharmaceutist  many  important  points 
for  farther  investigation  ;  and  to  those  desirous  of  pursuing  it,  I  strongly 
recommend  the  work  of  Professor  Liebig  "  On  Organic  Chemistry,"  and 
I  would  more  particularly  direct  attention  to  that  class  of  phenomena,  to 
which  he  has  given  the  name  of  "  Eremacausis,"  or  slow  combustion. 
His  researches  and  reasonings  claim  an  importance  not  to  be  surpassed 
by  that  of  any  chemical  inquiry  of  the  present  day. 


THE  OBSCURITY  WHICH  HAS  ATTENDED  THE  OPERA- 
TION OF  COMPOUND  MEDICINES. 

It  is  evident  that  the  fallacies  to  which  our  observations  and  experi- 
ence are  liable  with  respect  to  the  efficacy  of  certain  bodies  as  reme- 
dies, must  be  necessarily  multiplied  when  such  bodies  are  exhibited  in 
a  state  of  complicated  combination,  since  it  must  be  always  difficult, 
and  sometimes  impossible,  to  ascertain  to  which  ingredient  the  effects 
produced  ought  to  be  attributed. 

How  many  frivolous  substances  have,  from  this  cause  alone,  gained  a 
share  of  credit  which  belonged  exclusively  to  the  medicines  with  which 
they  happened  to  be  accidentally  administered  !*  Numerous  are,  the 
examples  which  I  might  adduce  in  proof  of  this  assertion  ;  the  history 
of  Bezoarf  would  in  itself  furnish  a  mass  of  striking  evidence  ;  indeed, 

*  The  editors  of  the  American  Medical  Recorder  (vol.  i.,  p.  471),  in  descanting  upon  the 
efficacy  of  Prussia  acid,  very  gravely  remark,  that  they  are  acquainted  with  a  lady  subject 
to  hysteric  affections,  who  always  derives  rehef  from  a  dose  of  cherry  brandy,  in  which 
peach  kernels  have  been  digested.  The  stimulus  of  the  brandy,  then,  goes  for  nothing ! 
Nothing  can  exceed  the  absurdity  of  this  case,  unless,  perhaps,  that  of  the  philosopher  who 
deduced  an  unfavourable  opinion  of  the  qualities  oi green  tea  from  finding  that  the  hair  of  a 
pig's  tail  was  separated  by  immersion  in  its  infusion,  forgetting  to  repeat  the  experiment 
upon  simple  warm  water  at  the  same  temperature.  Zimmermann,  not  unaptly,  compares 
a  man  who  is  intoxicated  with  a  favourite  opinion  to  a  passionate  lover,  who  sees  and  hears 
nothing  but  his  mistress. 

t  Bezoar  (from  Pa-hazar,  Persian,  a  destroyer  of  poison),  a  morbid  concretion  formed 
in  the  bodies  of  land  animals.  Several  of  them  were  formerly  highly  celebrated  Ijpr  their 
medicinal  virtues ;  they  were  considered  as  powerful  alexipharmics ;  so  much  so  that  other 
medicines,  possessed  of  alexiphavmic  powers,  were  called  Bezoardics  :  so  efficacious  were 
these  substances  formerly  considered,  that  they  were  bought  for  ten  times  their  weight  of 
gold.  Avenzoar,  an  Arabian  physician,  who  practised  at  Seville,  in  Spain,  about  the  year 
/  1000,  first  recommended  it  in  medicine.  A  composition  of  Bezoar  with  absorbent  powers 
has  been  extensively  used  under  the  name  of  Gascoigne  powder  and  Gascoigne's  Ball ;  but 
the  real  Bezoar  was  rarely  used  on  this  occasion  ;  gypsum,  or  pipe-clay,  tinged  with  ox- 
gall, proved  a  less  expensive  ingredient. 


FALLACIES   FROM    COMBINATION.  81 

the  reputation  of  this  absurd  substance  was  maintained  much  longer  than 
it  otherwise  would  have  been,  by  its  exhibition  having  been  frequently 
accompanied  with  that  of  more  active  articles.  Monardes,  for  instance, 
extols  the  efficacy  of  the  Bezoar  as  a  vermifuge,  but  he  states  that  it 
should  be  mixed  with  the  seeds  of  wormwood.  Besides,  in  the  exu- 
berance of  mixture,  certain  reactions  and  important  changes  are  mutual- 
ly produced,  by  which  the  identity  of  the  original  ingredients  is  de- 
stroyed ;  but  this  subject  will  be  introduced  for  discussion  in  the  third 
part  of  the  Pharmacologia.* 

Bezoars  were  formerly  worn  as  amulets  by  the  superstitious ;  and  Serapion  tells  us,  that 
euch  was  their  reputed  value,  that  a  magnificent  palace,  at  Cordova,  was  bartered  in  ex- 
change for  one  of  them ;  and  Dr.  Good  states  that  a  single  one  has  been  purchased  from 
the  East  at  6000  livres,  and  hired  out  in  Holland  and  Portugal,  on  particular  occasions,  at 
a  ducat  a  day. — Am.  Ed. 

*  Pliny  remarks  {lib.  xxiv.,  c.  i.),  that  the  shops  of  the  apothecary  are  the  invention  of 
knavery  and  imposture,  in  which  every  man's  life  is  put  to  sale  ;  in  which  are  compounded 
those  inexpUcable  mixtures  originally  derived  from  India  and  Arabia,  so  that  even  a  medi- 
cine for  the  smallest  sore  must  be  imported  from  the  Red  Sea.  From  the  days  of  Pliny 
to  the  present  time,  the  question  has  been  agitated  whether  simple  or  compound  medicines 
are  preferable.  Old  Cornarius,  as  quoted  by  Burton,  observes,  that  "  a  few  simples,  well 
prepared  and  understood,  are  better  than  a  heap  of  nonsensical,  confused  compounds  ordi- 
narily sold  in  apothecaries'  shops,  in  which  many  vain,  superfluous,  corrupt,  exolele  things, 
out  of  date,  are  to  be  had  ;  and  a  company  of  barbarous  names  given  to  sirups,  julaps,  an 
unnecessary  host  of  mixed  medicines :  rudis  indigestaque  moUs."  "  When  physicians  put 
together  they  know  not  what,"  says  Agrippa,  "  or  leave  it  to  any  ilUterate  apothecary  to  be 
compounded,  they  cause  death  and  horror  for  health,  and  there  is  more  danger  from  the 
medicine  than  the  disease."  •'  The  old  physicians,"  says  Riccius,  "  had  no  such  mixtures ; 
a  single  dose  of  hellebore,  in  the  time  of  Hippocrates,  was  the  ordinary  purge  ;  and  in  Chi- 
na, at  the  present  day,  physicians  give  precepts  quite  opposite  to  ours ;  they  use  altogether 
roots,  herbs,  and  simples  in  their  medicines ;  and  all  their  physic,  in  a  manner,  is  compre- 
hended in  an  herbal ;  no  science,  no  school,  no  art,  no  degree  ;  but,  like  a  trade,  every  man 
in  private  is  instructed  of  his  master."  Cardan  {lib.  de  Aqua)  boasts,  after  the  manner  of 
Preisnitz,  and  the  other  hydriatics,  that  he  "  can  cure  all  diseases  with  water  alone,  as 
Hippocrates  of  old  did  most  infirmities  with  one  medicine." 

On  the  other  hand,  as  an  old  writer  well  remarks,  "  the  discovery  of  compound  medi- 
cines is  a  most  noble  and  profitable  invention,  found  out,  and  brought  into  physic,  with 
great  judgment,  wisdom,  counsel,  and  discretion."  "  Mixed  diseases,"  says  Burton,  "  must 
have  mixed  remedies ;  and  such  simples  are  commonly  mixed  as  have  reference  to  the  part 
affected,  some  to  qiudify,  the  rest  to  comfort ;  some  one  part,  some  another.  Cardan  and  Brasa- 
vola  both  hold  that  nullam  simplex  medicamenlum  sine  noxa — no  simple  medicine  is  without 
hurt  or  offence  ;  and  although  Hippocrates,  Erasistratus,  Diocles  of  old,  in  the  infancy  of 
this  art,  were  content  with  ordinary  simples,  yet  now,  saith  Aetius,  "  necessity  compelleth 
to  seek  for  new  remedies,  and  to  make  compounds  of  simples,  as  well  to  correct  their 
harms,  if  cold,  dry,  hot,  thick,  thin,  insipid,  noisome  to  smell,  to  make  them  savory  to  the 
palate,  pleasant  to  taste  and  to  take,  and  to  preserve  them  for  continuance,  by  admixtion  of 
sugar,  honey,  as  to  make  them  last  months  and  years  for  several  uses." — {Burton,  Anat.  Mel 
ancholy,  vol.  ii,  p.  103.) — Am.  Ed. 
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PART    11. 

ON  THE  PHYSIOLOGICAL  AND  CHEMICAL  ACTION  OF 
MEDICINAL  SUBSTANCES, 


SPECIAL  REFERENCE  TO  THEIR  SCIENTIFIC  ADMINISTRATION. 


"  Medicos  tandem  tsedet  et  pudet,  diutius  garrire  de  Remediis,  Specificis,  et  Alexiphar- 
micis,  et  csteris,  nisi  eorum  naturam  et  modum  quo  prosint,  quodammodo  ostendere  et  ez- 
planare  possint." — Conspect.  Med.  Theor. 


PHARMACOLOGIA- 


PART   II. 

ON  THE  OPERATIONS  OF  MEDICINAL   SUBSTANCES,  AND  ON   THE 
CLASSIFICATIONS  FOUNDED  ON  THEM. 

1.  Medicinal  substances  are  those  bodies  which  by  due  administra- 
tion are  capable  of  producing  changes  in  the  condition  of  the  living  sys- 
tem, whereby  its  morbid  actions  may  be  removed  or  controlled. 

2.  In  adopting  this  definition,  we  intentionally  exclude  those  aliment- 
ary substances  which  are  more  immediately  subservient  to  the  support 
of  life,  and  to  the  repair  of  that  diurnal  expenditure  and  waste  which  the 
exercise  of  its  functions  so  invariably  occasions.  Their  history  consti- 
tutes a  distinct  branch  of  science,  to  which  I  have  dedicated  an  inde- 
pendent work.* 

3.  It  has  been  very  generally  supposed  that  substances  whose  ap- 
plication does  not  produce  any  sensible  action  upon  the  healthy  system, 
cannot  possess  medicinal  energy  ;  and,  on  the  contrary,  that  those 
which  occasion  an  obvious  effect  must  necessarily  prove  active  in  the 
cure  or  palliation  of  disease.  To  this  general  proposition,  under  certain 
limitations  and  restrictions,  we  may  perhaps  venture  to  yield  our  assent ; 
but  it  cannot  be  too  early,  nor  too  forcibly  impressed  upon  the  mind  of 
the  young  practitioner,  that  medicines  are,  for  the  most  part,  hut  relative 
agents,  producing  their  effects  in  reference  only  to  the  state  of  the  living 
frame.  We  must,  therefore,  concur  with  Sir  Gilbert  Blane  in  stating 
that  the  virtues  of  medicines  cannot  be  fairly  essayed,  nor  beneficially 
ascertained,  by  trying  their  effects  on  sound  subjects,  because  that  par- 
ticular morbid  condition  does  not  exist  which  they  may  be  exclusively 
calculated  to  remove  ;f  thus,  in  a  robust  state  of  the  body,  the  effects  of 
steel,  in  commendation  of  which,  in  certain  diseases,  professional  opin- 
ion is  unanimous,  may  be  wholly  imperceptible.  Bitter  tonics,  also, 
may  either  prove  entirely  inert,  or  they  may  give  strength,  relax  the 
bowels,  or  induce  constipation,  according  to  the  particular  condition  of 
the  patient  to  whom  they  are  administered  :  so,  again,  in  a  healthy  state 
of  the  stomach,  a  few  grains  of  soda  or  magnesia  will  not  occasion  the 
least  sensible  effect,  but  where  that  organ  is  infested  with  a  morbid  acid, 
immediate  relief  will  follow  the  ingestion  of  the  one,  and  purgation  that 
of  the  other.  By  not  reasoning  upon  such  facts,  physicians  have,  in 
my  opinion,  very  unphilosophically  advanced  to  conclusions  respecting 
the  inefficiency  of  certain  agents.  They  have  administered  particular 
preparations  in  large  doses,  and  not  having  observed  any  visible  effects, 
have  at  once  denounced  them  as  inert.  I  might  allude,  for  instance,  to 
the  tris-nitrate  of  bismuth,  a  substance  which,  however  powerless  in 
health,  I  am  well  satisfied,  from  ample  experience,  is  highly  efficacious 

*  A  Treatise  on  Diet,  &c.  +  Medical  Logic,  edit.  2,  page  92. 
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in  controlling  certain  morbid  states  of  the  stomach.  Dr.  Robertson* 
has  well  observed,  that  disease  calls  forth  the  powers,  and  modifies  the 
influence  of  medicines.  That  which  agitates  the  calm  of  health  may 
soothe  the  irritation  of  illness,  and  that  which  without  opposition  is  inert, 
may  act  powerfully  where  it  meets  with  an  opponent.  Experiments 
should  be  made  on  the  sick,  in  order  to  determine  how  the  sick  will  be 
aflfected,  and  nothing  should  be  pronounced  feeble,  merely  because  it 
has  done  nothing  where  there  was  nothing  to  be  done. 

4.  The  Modus  Operandi  of  remedies,  or  the  general  principle  upon 
which  they  effect  salutary  changes  in  distempered  states  of  the  body,  is 
so  involved  in  obscurity,  that  we  cannot  be  surprised  it  should  have 
given  rise  to  much  ingenious  speculation  and  animated  controversy.  It 
would  seem,  however,  that  the  immediate  impression  of  a  medicinal 
substance  may  depend  upon  mechanical,  chemical,  or  vital  agency  ;  and 
that  the  sanative  impulse  thus  occ£^sioned  may  either  be  absolute  or  rel- 
ative, primary  or  secondary,  local  or  general,  direct  or  sympathetic,  per- 
manent or  transient ;  for  example,  certain  purgatives  will  occasion  in- 
testinal excretion  in  almost  every  condition  of  the  body,  and  may  so  far 
be  considered  as  absolute  agents ;  whereas  diuretics,  since  they  gener- 
ally require  for  their  successful  action  a  certain  state  of  the  living  sys- 
tem, may  with  equal  truth  be  regarded  as  relative  in  their  operation ;  in 
like  manner,  it  will  be  shown  that  a  medicine  may  coerce  a  particular 
organ  directly,  or  affect  its  functions  through  a  general  influence  upon  the 
body ;  but  in  order  that  we  may  more  fully  and  satisfactorily  examine 
all  the  bearings  of  this  difficult,  and  yet  most  highly-important  subject, 
we  may  conventionally  admit  the  following  classification ;  and  I  will 
take  the  opportunity  of  observing,  with  respect  to  this,  or  any  other  sim- 
ilar arrangement,  that  it  is  merely  intended  as  an  artificial  scheme  to 
stimulate  the  examination  of  facts,  and  must  be  modified  as  our  knowl- 
edge becomes  more  perfect.f 

*  Edinburgh  Med.  Journal,  April,  1832. 

+  "  It  is  not  only  wholly  unsound,"  says  Professor  Paine,  "  to  reason  from  the  effects  of 
remedial  or  morbific  agents  upon  man  in  health  to  man  in  disease,  but  especially  so  from 
their  effects  on  animals,  whether  healthy  or  diseased.  There  would  be  nearly  the  same 
propriety  in  reasoning  from  animals  to  man  on  the  subject  of  food."  A  great  diversity  of 
opinion  prevails  among  physicians  as  to  the  best  mode  of  arriving  at  a  correct  knowledge 
of  the  effects  of  remedial  agents,  depending,  in  general,  on  the  views  which  they  entertain 
on  certain  points  in  physiology  and  pathology.  While  some  maintain  that  we  can  only  be- 
come acquainted  with  the  true  effects  of  medicines  by  experiments  carefully  conducted 
during  disease,  others  beUeve  that  it  is  only  by  an  exact  investigation  of  the  phenomena 
which  result  from  their  administration  during  health ;  while  a  third  class  combine  both 
methods.  It  would  seem  that  the  nature  of  the  action  which  is  produced  upon  a  diseased 
tissue  by  any  agents,  is  not,  as  a  general  rule,  essentially  different  from  what  it  is  when 
the  tissue  is  free  from  disease.  The  action  may  be  modified  by  the  existing  morbid  condi- 
tion of  the  tissue,  but  it  is  doubtful  whether  this  extends  so  far  as  to  constitute  an  actual 
change  in  the  nature  of  the  action  produced.  If  any  article,  for  example,  produces  a  stim- 
ulant impression  upon  a  healthy  tissue,  it  will  generally  produce  the  same  kind  of  action 
upon  it  when  in  a  state  of  disease,  if  the  part  is  not  paralyzed  or  in  a  state  of  disorganiza- 
tion ;  but  the  effect  will  be  modified  by  the  susceptibility  of  the  tissue,  which  may  be  in- 
creased or  diminished  by  the  morbid  condition  which  is  present.  In  health,  for  instance, 
a  certain  quantity  of  alcohol  will  produce  a  moderately  stimulant  impression  upon  the  mu- 
cous membrane  of  the  stomach  ;  but  if  that  membrane  is  already  labouring  under  inflam- 
mation, the  same  stimulus  will  produce  a  violent  grade  of  action,  far  exceeding,  in  propor- 
tion, that  produced  by  the  same  agent  in  health.  The  positive  effects  of  remedies,  there- 
fore, are  those  resulting  from  their  action  upon  healthy  tissues,  and  are  probably  of  the 
same  nature  in  disease,  though  modified  by  a  modification  of  the  susceptibility,  differing 
only  in  degree.  If,  however,  we  admit,  in  general,  the  truth  of  the  principle  we  have  laid 
down,  it  must  still  be  acknowledged  that  the  modus  operandi  of  medicines  is  yet  involved 
in  much  obscurity.  Hahnemann  has  taken  advantage  of  this  circumstance,  and  endeav- 
oured to  establish  the  principle  of  '^similia  similihus ;"  and  yet,  if  such  a  principle  be  even 
admitted,  we  know  that  the  exceptions  to  it  are  infinitely  more  numerous  than  those  which 
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THE  PARTICULAR  ORGANS,  FLUIDS,  AND  TISSUES  OF  THE  BODY  MAY 
BE  ACTED  UPON  THROUGH  FOUR  DISTINCT  CHANNELS  OR  MODES 
OF  COMMUNICATION. 

I.  By  the  actual  contact  of  the  appropriate  remedy. 

A.  Conveyed  through  the  medium  of  circulation  to  distant  parts,  with- 
out  decomposition. 

Internally. 

a.  Through  the  lacteal  vessels. 

b.  Through  the  branches  of  the  vems  portarum. 

c.  Through  the  capillaries. 

d.  Through  the  absorbents  of  the  alimentary  canal. 

e.  Through  the  absorbents  of  the  bronchial  vessels. 

Externally. 

f.  Through  the  divided  bloodvessels. 

g.  Through  the  lymphatics. 

B.  Conveyed  by  absorption,  tuith  decomposition;    by  which  one  or 
more  of  its  constituents  are  developed  and  carried  into  the  circulation. 

a.   Through  the  same  channel  as  in  the  preceding  case. 

II.  By  an  impulse  conveyed  through  the  instrumentality  of 

NERVES. 

a.  Through  the  sympathy  of  their  peripheral  extremities. 

b.  Through  the  intervention  of  the  nervous  centres,  and  .their  reflex 
action. 

III.  By  the  sympathetic  control  exerted  by  the  stomach  and 
alimentary  canal  on  distant  parts. 

IV.  By  the  operation  of  contiguous  sympathy,  or  by  that 
which  is  excited  by  the  mere  proximity  of  parts. 

Upon  each  of  these  several  divisions  of  the  subject  I  shall  proceed  to 
offer  some  remarks  and  illustrations. 

I.    A.    On  Remedial  Agents  conveyed  into  the  System  by  Absorption, 

WITHOUT   decomposition. 

5.  That  certain  bodies  are  capable  of  evading  the  assimilating  func- 
tions, and  of  entering  unchanged  into  the  circulating  current,  is  a  fact 
which  is  capable  of  physiological,  chemical,  and  therapeutical  demon- 
stration :  thus,  the  physiologist  has  proved  that  a  substance  introduced 
into  a  closed  cavity  may  disappear,  the  chemist  has  traced  it  into  the 
blood,  and  detected  its  presence  in  the  secretions,  or  tissues  of  the 
body,  while  the  physician  has  recognised  its  specific  effects  upon  the 

seem  to  support  it.  Indeed,  all  the  examples  which  he  has  adduced  in  its  favour  may  be 
more  satisfactorily  explained  upon  the  old  principle,  that  remedies  act  only  by  producing 
a  new  morbid  impression  upon  the  system,  of  a  less  dangerous  character  than  that  consti- 
tuting the  existing  disease,  but  which  is  able  to  subvert  the  latter,  and  then  subside  spon- 
taneously.— Am.  Ed. 
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organs  with  which  it  has  come  into  contact,  or  through  which  it  haa 
passed.     Demonstration  can  go  no  farther. 

6.  The  carbonate,  chlorate,  nitrate,  and  sulpho-cyaniie  of  potass,  and 
the  bi-boraie  of  soda,  ^ss  unchanged  through  the  blood,  and  are  excre- 
ted  by  the  kidneys.  Ferro-cyaruret  of  potass  {prussiate  of  potass)  has 
been  detected  in  the  urine  by  Westrumb,  from  two  to  ten  minutes  after 
it  had  been  swallowed,  as  well  as  by  several  other  physiologists  after 
different  intervals.  I  have  myself  made  many  experiments  upon  this 
subject,  and  have  verified  to  my  entire  satisfaction  several  of  those  of 
Christison,  Coindet,  Tiedemann,  and  others.  Mr.  Brande  has  also 
shown  that  the  urine  may  become  alkalescent  after  taking  alkalies, 
whether  they  be  in  their  caustic  or  carbonated  state  ;*  a  fact  which  I 
have  frequently  witnessed  in  practice,  as  well  as  that  of  alkaline  urine 
becoming  acid,  under  the  use  of  nitric  acid.  Some  essential  oils,  cam- 
phor, particular  bitter  principles,  and  certain  colouring  matter,  seem  also 
capable  of  passing  the  barriers  of  digestion,  and  of  circulating  to  remote 
parts.  The  fact  that  nurses,  under  the  influence  of  particular  medicines, 
are  capable  of  communicating  their  effects  to  the  child,  through  the  me- 
dium of  their  milk,  admits,  as  far  as  I  know,  of  no  other  explanation.  A 
purgative  given  to  the  nurse  will  often  act  violently  upon  the  child, 
without  in  the  least  affecting  the  individual  herself.  In  like  manner 
will  alkalies,  taken  by  the  nurse,  relieve  acidities  in  the  infant ;  and 
mercury  given  through  a  similar  medium  will  cure  syphilitic  symptoms 
in  the  infant  at  the  breast.  Dr.  Locock  mentionsf  a  very  curious  case, 
on  the  authority  of  Mr.  Keate,  of  a  foreign  gentleman  who  was  his  pa- 
tient, being  in  the  habit  of  regulating  his  hepatic  system,  whenever  his 
motions  indicated  deficient  bile,  by  taking  asses'  milk  medicated  by 
giving  the  animal  a  certain  quantity  of  the  nitrate  of  mercury ;  the  effect 
was  very  marked,  and  he  was  unable  to  endure  mercury  in  any  other 
shape.  M.  Barbier  relates  a  case  in  which  an  infant  was  affected  by 
the  milk  of  his  mother,  who  had  taken  a  large  dose  of  the  wine  of  opium. 
Nor  will  it  be  denied  that  the  milk  of  cows  becomes  impregnated  with 
the  odour  and  taste  of  the  vegetables  upon  which  they  are  fed.  Dr. 
Stevens  states^  that  there  is  a  small  indigenous  plant  which  grows  in 
Tennessee,  on  the  banks  of  the  River  Cumberland,  and  in  other  parts 
of  the  Western  district  of  the  United  States,  called  by  the  natives  the 
"  Indian  Hachy ;"  it  has  blossoms  of  a  bluish  colour,  and  is  so  very 
poisonous  that  the  milk  of  the  cows  that  have  fed  upon  this  plant  is 
sometimes  so  saturated  with  the  poison,  that  the  small  quantity  used 
with  tea  produces  fever,  with  the  most  violent  symptoms,  and  in  some 
cases  even  death.^    Dr.  Greville,  on  the  authority  of  Langsdorf,  informs 

*  Phil.  Transact.,  1810.  t  Encycloped.  of  Medicine,  art.  Lactation. 

X  Stevens  on  the  Blood,  p.  248. 

^  It  is  now  well  ascertained  that  the  milk-sickness,  so  called,  of  our  Western  country,  is 
not  caused  by  the  "  Indian  Hachy"  as  some  writers  have  supposed,  and  probably  not  by 
any  other  vegetable.  The  more  general  opinion  now  is,  that  it  is  produced  by  some  poi- 
sonous mineral,  perhaps  arsenical  pyrites,  which  abounds  throughout  every  section,  it  is 
beheved,  where  this  singular  disease  prevails.  Dr.  Groff,  of  Illinois,  however,  states  a  fact, 
in  connexion  with  this  subject,  which  has  an  important  bearing  on  the  subject  of  the  text. 
He  administered  a  small  quantity  of  the  infected  meat  to  a  bitch,  suckhng  five  puppies : 
in  five  days  the  entire  litter  had  died,  with  all  the  symptoms  of  poisoning,  and  in  two  days 
thereafter  the  mother  also  perished  under  similar  circumstances.  Another  fact  which  he 
mentions  seems  to  sustain  the  theory  of  Liebig  in  relation  to  the  modus  operandi  of  poison- 
ous substances.  "  The  subtle  poisonous  principle,"  he  remarks,  "  of  whatever  it  may  be 
proved  to  consist,  seems  to  possess  the  power  of  infinite  reproduction,  by  some  vital  or 
chemico- vital  action  of  the  system  of  those  animals  poisoned  by  its  influence.    Thus,  sup- 
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US  that  a  fungus,  denominated  Amanita  Muscaria,  is  so  powerfully  nar- 
cotic, as  not  only  to  inebriate  those  who  take  it,  but  to  impart  its  proper- 
ties to  the  urine;  and  it  is  said  that  the  inhabitants  of  the  northeastern 
parts  of  Asia  actually  use  it  for  this  property,  and  some  extraordinary 
stories  are  related  of  its  effects. 

7.  Equally  evident  is  it  that  the  oily  principle,  upon  which  depends 
the  odour  of  certain  fish,  is  absorbed  from  the  alimentary  canal,  and  car- 
ried into  the  blood  ;  hence  the  peculiar  rank  flavour  of  the  flesh  of  cer- 
tain birds  that  live  upon  fish.  It  is  also  well  known  that  persons  who 
are  confined  for  any  length  of  time  to  a  diet  of  rank  fish  secrete  a  sweat 
of  a  characteristic  smell,  and  which,  if  not  carried  off,  may  become  the 
source  of  cutaneous  disease. 

8.  In  morbid  states  of  the  digestive  organs,  unassimilated  matters 
may  be  taken  up,  and  excreted  by  the  kidneys.  In  typhoid  fevers, 
where  the  excrementitious  matters  have  not  been  removed,  it  has  been 
frequently  observed  that  an  offensive  odour  from  the  lungs  and  skin  is 
discernible. 

9.  Colouring  matters  are  also  occasionally  absorbed.  The  Indian  jig, 
when  eaten,  renders  the  urine  of  a  bloody  colour ;  rhubarb  also  imparts 
its  characteristic  hue  ;  but  one  of  the  most  extraordinary  instances  of 
this  kind  is  that  discovered  by  Dr.  Professor  Rapp,  of  Tubingen — a 
poisonous  substance  long  known  under  the  name  of  Indigo  bitter,  and 
shown  by  Liebig  to  be  a  peculiar  acid,  to  which  the  name  of  cnrbozotic 
add*  has  been  given,  is  of  so  intense  a  yellow  coloui:,  that  it  will  impart 
a  perceptible  tint  to  a  million  parts  of  water.  After  death  from  this 
poison,  the  various  textures  and  fluids  throughout  the  body  have  been 
found  dyed.  In  like  manner  will  madder  colour  the  bones,  and  nitrate 
of  silver  the  skin. 

10.  The  fact  of  the  absorption  of  medicinal  substances  into  the  circu- 
lation having  been  thus  proved,  we  have  next  to  show  through  what 
channels  they  are  so  conveyed,  and  I  think  it  may  be  rendered  evident 
that  the  lacteals,  veins,  and  lymphatics  are  severally  engaged  in  the 
service. 

11.  The  lacteals,  it  would  appear,  from  the  experiments  of  Tiede- 
mann,  Gmelin,  Miiller,  and  others,  are  capable  of  taking  up  saline 
bodies,  while  they  reject  both  odorous  and  colouring  matter ;  but  these 
latter  having  been  detected  in  the  blood,  must  have  passed  through 
some  other  channel ;  the  colouring  matter  of  rhubarb,  for  example, 
could  not  be  recognised  by  the  above-named  physiologists  in  the  chyle, 
but  it  was  found  in  the  serum  of  the  blood  of  the  mesenteric,  splenic, 
and  portal  veins  ;  in  like  manner,  they  failed  to  distinguish  the  odour  of 
camphor  in  the  chyle,  but  they  detected  it  in  the  blood  of  the  vena  por- 
tarum,  and  in  that  of  the  mesenteric  vein  of  a  horse,  to  whom  they  had 
given  that  substance. 

12.  Numerous  experiments  have  been  instituted  by  Majendie,  De 
Lille,  and  Segalas,  the  results  of  which  appear  to  establish  the  fact  of 
venous   absorption.     That  the  vena  portarum  constitutes   one   of  the 

posing  one  pound  of  flesh  to  prove  sufficient  to  produce  the  death  of  another  animal,  it  will 
be  found  that  each  pound  of  flesh  of  that  animal,  so  destroyed,  will  possess  as  active  pow- 
ers of  destruction,  and  will,  in  its  turn,  serve  to  contaminate  the  whole  body  of  another 
animal  in  the  same  degree." — Am.  Jour.  Med.  Sciences,  April,  1841. — Am.  Ed. 

*  The  crystals  consist  of  carbon,  nitrogen,  and  oxygen  (C^  Az^  0'=).  It  is  produced 
by  the  action  of  nitric  acid  on  indigo,  silk,  and  other  azotized  substances.  Braconnot  also 
formed  it  by  the  action  of  the  same  acid  on  aloes. 
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avenues  through  which  certain  bodies  are  at  once  carried  into  the  sys- 
tem, there  cannot  be  a  doubt.  Dr.  Wilmer,  of  Munich,  gave  a  dog  from 
four  to  twenty  grains  daily  of  the  acetate  of  copper  for  several  weeks, 
and  after  death  he  found  the  metal  in  the  substance  of  the  liver,  but  in 
no  other  part. 

13.  The  passage  to  the  lungs,  the  mucous  membranes  of  which  are 
plentifully  supplied  with  absorbents  and  capillaries,  affords  another 
entrance  to  bodies  into  the  circulation,  although  in  this  case  it  is  evi- 
dent that  the  medicinal  body  must  be  in  a  state  of  vapour,  cr  held  dis- 
solved in  the  inspired  air.  Dr.  Rousseau,  of  Philadelphia,  has  shown 
by  experiment  that  certain  volatile  substances,  as  turpentine,  camphor, 
garlic,  &c.,  are  very  rapidly  taken  up  during  respiration,  and  transmitted 
to  the  current  of  the  blood.  It  is  a  well-asqertained  fact  that  intoxica- 
tion may  be  rapidly  produced  by  the  inhalation  of  spirituous  vapour,* 
since  persons  engaged  in  pumping  ardent  spirits  in  the  cellars  of  the 
distiller  become  affected,  without  having  taken  the  smallest  quantity 
into  the  stomach.  It  is  also  well  known  that  healthy  persons  have 
been  affected  by  mercury,  by  sitting  for  a  few  hours  near  those  who 
were  under  its  influence.  In  a  practical  point  of  view  this  subject  is 
highly  important,  and  I  shall  have  occasion  to  recur  to  it  when  I  come 
to  treat  of  the  subject  of  Inhalation. 

14.  The  subject  of  the  absorption  of  substances  from  the  surface  of 
the  body  embraces  three  distinct  propositions.  1.  With  regard  to  the 
absorbing  powers  of  the  skin  from  simple  contact.  2.  From  friction.  3. 
From  the  removal  of  the  cuticle. 

Id.  The  ancients  as  generally  believed  in  the  absorbing  powers  of 
the  skin  as  modern  physiologists  have  doubted  it.  It  is  certainly  true 
that  the  cuticle  offers  a  very  considerable  impediment ;  but,  neverthe- 
less, there  are  remedies  which,  under  certain  circumstances,  would  ap- 
pear to  pass  the  barrier,  and  enter  the  circulating  vessels.  Dr.  Madden 
composed  an  essay,  entitled  "  An  Experimental  Inquiry  into  the  Physi- 
ology of  Cutaneous  Absorption,  and  its  Applications  to  Therapeutics," 
which  was  honoured  by  the  gold  medal  from  the  medical  faculty  of  Ed- 
inburgh, in  1837.  His  object  was  to  defend  the  ancient  opinion.  Af- 
ter the  immersion  of  his  arm  in  a  solution  of  hydriodate  of  potass  for  an 
hour,  iodine  was  detected  in  the  urine  ;  he  also  found  that  a  solution  of 
jalap,  rhubarb,  or  gamboge,  when  applied  to  the  abdomen,  was  invaria- 
bly followed  by  purgative  effects.  According  to  EtmuUer,  the  veratrum 
album  will  produce  vomiting  under  similar  circumstances. 

16.  When,  however,  the  application  to  the  skin  is  assisted  by  fric- 
tion, the  results  are  less  equivocal.  It  was  recommended  by  the  an- 
cient physicians,  but  fell  into  disuse  from  the  uncertainty  of  its  effects, 
until  restored  by  Brera,  Christison,  and  others  ;  and  in  the  early  part  of 
the  present  century,  mercury  was  rarely  introduced  by  any  other  pro- 
cess than  that  of  inunction. 

17.  The  most  effectual  mode,  however,  of  introducing  medicines  into 
the  system,  through  the  external  surface,  is  by  removing  the  cuticle,  for 
the  practical  knowledge  of  which  we  are  indebted  to  MM.  Lambert  and 
Lesieur.f     A  blisteriag-plaster,  or  a  vesicating  ointment,  having  been 

*  Dr.  Rousseau,  however,  maintains  that  the  spirituous  vapour,  unlike  the  others,  acta 
through  the  medium  of  the  nerves,  without  being  absorbed,  and  asserts,  that  by  closing  the 
nostrils,  it  may  be  inhaled  for  an  hour  without  any  effect.  Whether  this  be  the  fact  or  not 
with  respect  to  spirit,  it  is  certainly  the  case  with  several  other  vapours. 

t  Essai  suT  la  M'thode  Endermique,  par  A.  Lambert,  1828. 
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previously  applied,  the  remedy  to  be  absorbed  is  placed  upon  the  denu- 
ded surface.  It  is  termed  the  Endermic  method,  for  an  account  of 
which  the  reader  may  consult  The  Edinburgh  Medical  and  Surgical 
Journal,  vol.  xxxi. 

18.  A  most  interesting  question  has  arisen  in  modern  times  as  to  the 
mechanism  of  absorption.  It  is  now  very  generally  believed  that  there 
are  no  vessels  terminating  by  open  extremities,  as  Haller  and  others 
imagined  ;  and  even  Bichat's  idea  of  exhalent  vessels  being  the  open 
side-branches  of  the  capillaries  has  been  disproved.  The  opinion  now 
prevails,  that  all  animal  textures  are  permeable  to  fluids,  by  virtue  of 
their  pores,  and  that  absorption  is  effected  by  what  Majendie  calls  Im- 
hibition ;  the  phenomena  of  which,  under  the  terms  of  Exosmose  and 
Endosmose,  have  been  fnlly  investigated  by  M.  Dutrochet.*t 

19.  There  can  be  no  difficulty  in  explaining  the  operation  of  reme- 
dies externally  applied  to  wounds  or  abraded  surfaces  ;  they  must  pass 
into  the  circulation  through  the  lymphatics,  capillaries,  or  divided  veins. 

20.  The  medicinal  substance,  then,  having,  through  one  or  more  of  the 
channels  above  stated,  found  its  way  into  the  general  current  of  the  cir- 
culation, we  have  next  to  inquire  what  becomes  of  it.  Here,  then,  ari- 
ses another  question  of  singular  interest,  and  of  great  practical  impor- 
tance, as  being  one  which  will  not  only  influence  our  theoretical  views, 
but  which  must  give  a  scientific  direction  to  our  practice.  It  is  evident 
that  the  substance  thus  introduced  must  either  be  subsequently  ejected 
from  the  body,  through  the  medium  of  some  of  its  secretions  or  excre- 
tions— or  become  united  to  some  of  its  textures — or  combined  with,  or 
wholly  decomposed  by,  the  vital  action  of  the  blood  or  its  vessels. 

21.  It  would  appear  that  some  substances  are  at  once  ejected  through 
the  alimentary  canal,  in  union  with  certain  matters  with  which,  in  tran- 
situ, they  may  have  come  in  contact.  Others  are  discharged  through 
the  kidneys,  as  certain  saline  bodies ;  others,  again,  from  the  bronchial 
surfaces,  as  camphor ;  and  some  from  the  skin,  as  sulphur. 

22.  It  has  been  stated  that  the  organ,  in  giving  exit  to  the  medicinal 
substance,  receives  from  it  a  stimulus  during  its  transit ;  it  is  thus,  for 
instance,  that  the  operation  of  certain  diuretics  is  to  be  explained.  To 
this  law,  however,  there  are  many  exceptions,  for  it  would  appear  that 
to  some  bodies  the  vessels  give  a  passive  reception,  and  eject  without 
giving  any  indication  of  their  action. | 

23.  That  certain  remedies  should  act  upon  particular  organs,  and 
leave  others  wholly  uninfluenced,  is  a  fact  which  appears  to  me  to  be 
far  less  mysterious  than  some  physiologists  have  supposed.  The  sub- 
stance in  question  necessarily  pervades  the  whole  organization,  through 
the  medium  of  the  circulating  blood, f  but  it  will  only  aflfect  such  organs 
as  possess  a  peculiar  susceptibility  of  its  action  ;  but  this  is  only  one  of 
the  manifestations  of  a  general  law  of  the  living  body  ;  sulphuretted  hy- 

♦  See  Miiller's  Physiology,  translated  by  Baly,  vol.  i.,  p.  242,  &c. 

+  Professor  Draper,  of  the  New-York  University,  has  advanced  the  opinion,  supported 
by  a  great  variety  of  novel  and  ingenious  experiments,  that  "  the  peculiar  force  known  to 
chemists  and  physiologists  under  the  title  of  endosmose  and  exosmose,  has  no  existence ;" 
that  "  it  bears  no  peculiar  relation  to  organization ;  but  that  it  is  a  manifestation  of  capilla- 
ry attraction." — (Am.  Jow.  Med.  Sciences,  Aug.,  1838,  p.  .302.) — Am.  Ed. 

t  The  colouring  matter  of  rhubarb  and  the  odorous  principle  of  asparagus  are  to  be  rec- 
ognised in  the  urine  of  those  who  have  taken  these  substances,  while  their  diuretic  influ- 
ence cannot  be  discovered. 

^  Tartar  emetic  injected  into  a  vein,  and  therefore  circulating  through  every  tissue,  only 
produces  vomiting. 
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drogen  is  daily  in  contact  with  the  surface  of  the  alimentary  canal  vritk 
impunity,  but  bring  only  a  cubic  inch  of  it  into  contact  with  the  bronchial 
membrane,  and  immediate  death  ensues  ;  is  it  extraordinary,  then,  that^o- 
tassio-tartrate  of  antimony  should  act  powerfully  upon  mucous,  while  it  dis- 
plays little  or  no  influence  upon  serous  membranes  ;  that  infusion  of  tobac- 
co, according  to  Brodie,  should  act  upon  the  heart ;  that  narcotics  should 
influence  the  brain  ;  strychnia,  the  spinal  cord  ;  mercury,  the  liver  and  sal- 
ivary glands ;  cantharides,  the  urinary  organs  ;  iodine,  the  glands.,  &c.  ? 
For  the  same  reason  that  plants,  whose  seeds  are  scattered  over  the 
whole  surface  of  the  earth  by  winds  or  birds,  will  vegetate  only  on 
those  spots  in  which  they  find  the  conditions  essential  to  their  life  ;*  or 
that  iodine,  which  pervades  the  waters  of  the  ocean,  is  to  be  found  only 
in  a  few  of  the  fuci. 

I.  B.  On  remedial  agents  conveyed  into  the  system  by  absorption, 
WITH  decomposition,  by  which  dne  or  more  of  the  Constituents  are 
'   developed. 

24.  The  greater  number  of  substances  that  act  by  being  absorbed  will 
be  included  in  this  category ;  for  there  are  comparatively  few  that  do 
not  undergo  some  change  during  their  transit  and  final  exit  from  the 
body.  Dr.  CuUen  long  since  stated,  that  "  with  respect  to  vegetables, 
and  also  some  animal  substances,  it  is  often  a  certain  portion  of  them 
only  that  can  be  subjected  to  our  digestive  organs,  while  the  medicinal 
part  of  the  same  is  hardly  affected,  and  therefore  it  may  be  alleged  that 
their  operation  on  the  interior  parts  is  not  prevented  by  the  powers  of 
digestion  ■"  but  I  believe  that,  previous  to  the  publication  of  the  third 
edition  of  my  Pharmacologia,  no  author  had  attempted  to  give  to  this 
vague  proposition  a  more  definite  form,  or  to  examine  the  laws  by  which 
such  decompositions  may  be  governed.  Since  that  period,  however,  wri- 
ters on  Materia  Medica  have  accepted  the  theory,  and  it  now  very  gen- 
erally enters  into  all  speculations  regarding  the  operation  of  medicinal 
bodies  ;  but  before  we  proceed  to  such  an  inquiry,  it  will  be  necessary 
that  I  should  explain  certain  views  with  regard  to  the  probable  nature 
of  that  chemical  action  which  takes  place  in  the  body,  under  the  influ- 
ence of  the  vital  powers.  In  a  future  part  of  the  work  I  shall  discuss 
the  subject  more  fully,  confining  my  remarks  upon  the  present  occasion 
to  such  points  as  are  more  immediately  involved  in  the  question  before 
us. 

35.  Organic  and  inorganic  bodies  consist  of  elements  which  are  com- 
mon to  both,  but  they  differ  essentially  in  the  manner  in  which  they  are 
combined  ;  as  far  as  we  can  discover,  inorganic  bodies,  consist  of  binary 

*  Liebig  observes,  that  "  it  is  thought  very  remarkable  that  those  plants  of  the  grass 
tribe,  the  seeds  of  which  furnish  food  for  man,  follow  him  like  the  domestic  animals.  But 
saline  plants  seek  the  seashore  or  saline  springs ;  and  the  ckenopodium,  the  dunghill,  from 
similar  causes.  Saline  plants  require  common  salt,  and  the  plants  which  grow  only  on 
dunghills  need  ammonia  and  nitrates,  and  they  are  attracted  whither  these  can  be  found, 
}ust  as  the  dung-Ay  is  to  animal  excrements.  So,  likewise,  none  of  our  corn-plants  can 
bear  perfect  seeds,  that  is,  seed»  yielding  flotir,  without  a  large  supply  of  phosphate  of  mag- 
nesia and  ammonia,  substances  which  they  require  for  their  maturity.  And  hence  these 
plants  grow  only  in  a  soil  where  these  three  constituents  are  combined,  and  no  soil  is  rich- 
er in  them  than  those  where  men  and  animals  dwell  together ;  where  the  urine  and  ex- 
crement of  these  are  found,  corn-plants  appear,  because  their  seeds  cannot  attain  maturity 
unless  supplied  with  the  constituents  of  those  matters.  When  we  find  sea-plants  near  our 
salt-works,  several  hundred  miles  distant  from  the  sea,  we  know  that  their  seeds  have  been 
carried  there  by  wind  or  birds,  which  have  spread  them  over  the  whole  surface  of  the  earth, 
although  they  grow  only  in  those  places  in  which  they  find  the  conditions  essential  to  their  life" 
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compounds  ;  that  is,  of  two  elements  in  union,  as  oxygen  and  hydrogen^ 
carbon  and  oxygen,  and  so  on :  now,  one  such  binary  compound  may 
unite  with  a  second,  and  thus  become  farther  complicated,  or  it  may 
unite  with  one  single  element ;  but  still,  however  complex  the  inorgan- 
ic body  may  be,  its  elements  will  be  grouped  in  the  way  I  have  stated, 
and  when  decomposed  will  again  recombine  in  accordance  with  the 
same  law.*  Not  so  with  organic  compounds,  since  the  elements  of 
which  they  consist,  never  less  than  three,  are  so  combined  that  each  is 
equally  united  with  all  the  others,  forming  peculiar  proximate  principles, 
which  are  termed  ternary  or  quaternary,  according  to  the  number  of  ele- 
ments of  which  they  are  composed.  It  is  evident,  therefore,  that  the 
same  elements  united  in  the  same  numerical  proportion  of  their  atoms 
may,  from  the  mere  fact  of  their  being  differently  grouped  or  combined 
together,  give  rise  to  compounds  essentially  different.  To  compounds 
that  contain  the  same  elements  in  the  same  proportions,  and  yet,  from 
the  different  collocation  of  their  several  atoms,  are  essentially  distinct 
from  each  other  in  properties,  Berzelius  has  given  the  name  of  Isomeric^ 
from  tffof,  equal,  and  fiepog,  part,  expressive  of  equality  in  the  ingre- 
dients.! 

The  reader  will  now  perceive  the  precise  meaning  which  is  attached 
to  the  terms  Binary,  Ternary,  and  Quaternary,  as  used  in  this  work ; 
Dalton  and  other  chemists  have  differently  applied  them.J  The  im- 
portance of  the  distinction  will  appear  as  we  proceed  to  investigate  the 
chemico-vital  laws,  which  constitute  the  basis  of  the  present  inquiry. 

26.  It  would  appear,  then,  that  ternary  and  quaternary  compounds,  in 
the  sense  here  assigned  to  them,  are  exclusively^  the  products  of  orga- 
nization ;  for  although  the  chemist  may  have  the  power  of  resolving  them 
into  their  elements,  he  cannot  reproduce  them :  and  in  animal  life  the 
powers  of  nature  appear  also  limited  ;  for  although  she  can  raise  ternary 
into  quaternary  compounds,  as  frequently  happens  in  the  conversion  of 
vegetable  into  animal  matter,  she  is  incapable  of  raising  binary||  into 

*  The  following  interesting  experiment  will  afford  an  instance  of  a  play  of  affinities, 
which  may  probably  assist  in  rendering  the  above  views  more  intelligible.  Tin,  as  far  as 
we  know,  is  an  elementary  body.  Nitric  acid  is  a  binary  compound  of  nitrogen  and  oxygen 
— water,  of  oxygen  and  hydrogen.  Let  these  substances  be  brought  together,  the  binary 
compounds  will  be  decomposed,  and  two  fresh  binary  compounds  produced,  thus.  The 
oxygen  of  the  water  and  that  of  the  acid  will  unite  with  the  metal  and  form  oxide  of  tin, 
while  the  hydrogen  of  the  former  combining  with  the  nitrogen  of  the  latter  will  form  am- 
monia ;  but,  as  there  will  exist  some  undecomposed  acid,  the  two  binary  compounds  will 
unite,  and  form  nitrate  of  ammonia.  If  we  now  add  some  lime  (oxide  of  calcium),  we 
shall  produce  another  exchange  of  principles ;  nitrate  of  lime  will  result,  and  ammonia  be 
volatilized.  We  see,  in  this  instance,  that  the  elements  of  the  binary  compounds,  after  de- 
composition, reunite,  so  as  to  form  other  compounds  which  are  still  binary. 

t  Malic  and  citric  acids  are  Isomeric  bodies,  so  are  the  tartaric  and  racemic  acids.  The 
oils  of  juniper,  turpentine,  and  savin,  are  each  composed  of  carbon  10+  hydrogen  8 — . 

The  different  results  arising  from  the  different  collocation  of  the  same  elements  in  the 
same  proportion  may  be  rendered  more  intelligible  by  an  example :  thus,  one  atom  of  urea 

and  two  atoms  of  water  may  be  thus  expressed,  ,  ,  ,  4+  ,  ,     By  a  change  in  the  ar- 

PO  NH 

rangement  we  obtain  two  atoms  of  carbonate  of  ammonia;  thus,   ,"  =  carb.  acid  +  ,'., 

=  ammonia. 

t  To  express  the  number  of  atoms,  without  reference  to  their  collocation  or  modes  of 
union. 

<)  Exceptions  have  been  adduced  to  this  general  proposition,  but,  upon  examination, 
most  of  them  will  turn  out  to  be  rather  apparent  than  real.  Urea  may  perhaps  be  allowed 
as  a  true  exception,  although  Miiiler  does  not  acknowledge  it. 

II  It  may  be  said  that,  in  the  various  processes  in  the  animal  body,  water  is  often  decom- 
posed, and  its  elements  appropriated ;  but  Dr.  Prout  observes,  that  there  is  reason  to  be- 
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temaly  arrangements  ;  that  is  the  province  of  the  vegetable  kingdom ; 
thus  plants  have  the  power  of  generating  their  proximate  principles  from 
carbonic  acid,  ammonia,  and  the  atmosphere ;  and  were  it  otherwise,  as 
M.  Miiller  truly  observes,  organic  matter  would  ultimately  disappear, 
since  a  certain  amount  is  constantly  converted  into  binary  compounds 
by  putrefaction,  combustion,  and  disease,  as  in  the  mal-assimilation  of 
food,  &c.  (32) :  hence  vegetables  may  be  said  to  be  the  laboratories  in 
which  the  inorganic  kingdom  is  rendered  subservient  to  the  maintenance 
of  animal  existence. 

27.  Although  the  animal  functions  may  be  incapable  of  exalting  bina- 
ry into  higher  grades  of  combination,  they  possess  the  power  of  pre- 
serving ternary  or  quaternary  compounds,  in  opposition  to  the  chemical 
affinities,  whose  tendencies  are  to  resolve  them  into  binary  arrangements. 
Putrefaction  is  nothing  more  than  the  effect  of  chemical  ascendency,  when 
vital  power  has  lost  its  control ;  but  so  energetic  is  the  latter,  that  even 
after  that  series  of  changes,  which  would  lead  to  a  final  resolution  into  bi- 
nary compounds,  has  commenced,  it  appears  capable  of  arresting  its  prog- 
ress, and  even,  as  it  were,  of  recalling  the  rebellious  atoms  to  their  alle- 
giance ;  for,  according  to  the  experiments  of  Spallanzani,  and  still  more  re- 
cently, those  of  Dr.  Beaumont,  if,  after  putrefaction  has  actually  advanced, 
a  substance  in  such  a  condition  be  introduced  into  the  living  stomach,  the 
process  is  immediately  checked,  and  no  signs  of  putrefaction  are  pre- 
sented by  the  digested  food,  although,  were  the  same  substances  left  at 
the  temperature  of  99°  Fah.,  they  would  soon  evince  evidence  of  its 
progress.  It  is,  therefore,  clear  that  the  vital  power  of  the  digestive  or- 
gans must,  in  such  cases,  reverse  or  suspend  the  ordinary  chemical  affin- 
ities. 

28.  But  the  living  powers  go  farther  ;  they  not  only  are  capable  of  , 
giving  stability  to  such  compounds,  in  defiance  of  ordinary  affinities,  but 
they  can  modify  them  by  additions  or  substitutions,  as  seen  in  the  for- 
mation of  the  different  secretions.  By  what  vital  affinities  such  changes 
take  place  are  wholly  unknown.  It  may  be  that  the  molecular  or  atom- 
ic collocations  are  changed,  or  that  certain  compound  organic  radicals 
remaining  entire,  may  appropriate  to  themselves  particular  elements,  to 
be  in  their  turn  displaced  by  others,  according  to  what  has  been  termed 
the  "  Theory  of  Substitutions,^'  so  beautifully  developed  by  Dumas  and 
Laurent.* 

29.  We  have  next  to  inquire  under  what  circumstances  ternary  and 
quaternary  compounds  may  lapse  into  binary  arrangements.  In  the  nu- 
merous changes  which  take  place  in  the  animal  or  vegetable  substan- 
ces introduced  into  the  system  as  food,  we  may  suppose  that,  during  their 
transmutation,  certain  elements  will  be  abandoned,  and  reuniting  into 
binary  compounds,  be  rejected  from  the  system  as  excrementitious  ;  thus 
are  sulphur  and  phosphorus,  existing  in  the  blood,  thrown  off  when  in 

lieve  that  the  decomposition  either  takes  place  when  in  a  state  of  combination  with  other 
principles,  or  during  the  act  of  its  separation  from,  or  combination  with,  such  principles, 
and  that  water,  as  water,  is  rarely  decomposed  by  the  animal  body ;  besides,  water  can  hardly 
be  regarded  as  a  chemical  agent  in  the  living  body ;  its  use  is  to  impart  that  form  and  fluicl- 
ity  essential  to  its  functions.  Berzelius  is  of  opinion  that  it  is  not  chemically  combined 
with  the  solids,  as  it  can  be  given  off  by  evaporation,  or  even  by  strong  pressure. 

*  For  an  account  of  which  the  reader  may  consult  Thomson's  Organic  Chemistry.  To 
give  an  example:  Benzule  is  a  lately-discovered  compound,  which  consists  of  C'*H*0*: 
now,  if  to  this  organic  radical  we  add  an  atom  of  oxygen,  it  becomes  benzoic  acid ;  and  if, 
instead  ol  this  atom,  we  substitute  an  atom  of  hydrogen,  it  becomes  oil  of  bitter  almonds. 
Thus, 

C'«H»0»+0  =  benzoic  acid. 
C'«H»02-f-H  =  oil  of  almonds. 
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excess,  as  sulphuric  and  phosphoric  acids.  Oxalic  acid  is  occasionally 
a  binary  compound  formed  in  the  body,  since  it  is  found  in  the  urine  of 
those  who  have  never  taken  it  into  the  stomach.  Sulphuretted  hydro- 
gen is  not  unfrequently  discharged  from  the  intestines — carbonic  acid 
from  the  lungs  and  skin,  &c.  So  that  it  would  appear  many  bodies  not 
appropriated  as  nourishment  are  excreted,  as  binary  compounds,  through 
some  one  of  the  portals  of  the  body ;  and  most  of  our  remedies,  inas- 
much as  they  are  incapable  of  becoming  organized,  fall  under  this  cate- 
gory, and  are  thrown  off  as  excrementitious  ;  not,  however,  until,  during 
their  transit,  they  may  have  produced  impressions  salutary  or  otherwise, 
according  to  the  circumstances  and  conditions  of  the  body. 

30.  It  is,  therefore,  evident  that,  in  estimating  the  powers  of  the  di- 
gestive organs  in  combining  or  decomposing  bodies,  we  must  draw  a 
grand  distinction  between  those  capable  of  being  organized,  and  of  en- 
tering into  the  composition  of  living  structures,  and  of  those  which,  be- 
ing unconvertible,  must  be  treated  as  excrementitious. 

31.  Before  we  quit  the  subject  of  the  composition  of  organic  substan- 
ces, it  will  be  necessary  to  make  a  few  observations  upon  the  existence 
of  certain  mineral  elements  and  compounds,  which  apparently  form  es- 
sential ingredients,  and  perform  some  important,  though  hitherto  mysteri- 
ous service,  in  the  constitution  of  the  animal  fabric ;  and,  since  they 
are  derived  from  without,  they  might  appear  to  oppose  a  serious  excep- 
tion to  that  general  law  which  we  have  endeavoured  to  establish  :  viz., 
that  ternary  and  quaternary  compounds  are  alone  capable  of  assimilation. 
These  bodies  were  long  regarded  as  extraneous,  or  foreign  to  the  com- 
position of  animal  matter,  but  they  are  distributed  through  the  different 
textures  with  a  regularity  which  must  at  once  negative  such  an  idea : 
indeed,  each  tissue  would  appear  to  have  its  peculiar  mineral  contents  ; 
"  Hence,"  observes  Dr.  Prout,  *'  as  the  geologist  is  often  enabled  to  iden- 
tify strata  by  the  similarity  of  the  fossils  imbedded  in  them,  so  the  phys- 
iologist is  enabled  to  identify  organized  tissues  by  the  similarity  of  the 
incidental  mineral  matters  they  usually  contain  ;  thus,  the  nervous  mass 
is  characterized  by  the  presence  of  Phosphorus ;  a  peculiar  tissue  inti- 
mately connected  with  the  nervous,  by  the  presence  of  Magnesia ;  cer- 
tain sub-mucous  tissues,  by  the  presence  of  Lime,  &c."* 

32.  It  has  been  a  question  much  agitated  whether  these  incidental 
matters  exist  in  organized  bodies  as  binary  compounds,  or  in  their  ele- 
mentary state  in  union  with  other  principles.  Berzelius  entertains  the 
latter  opinion,  which  is  much  strengthened  by  the  fact,  that  the  particles 
of  such  earthy  and  saline  matters,  however  small  their  proportion  to  the 
whole  mass,  are  never  aggregated  together,  but  are  equally  diffused 
through  it,  which  could  scarcely  happen  if  they  existed  as  independent 
bodies  under  the  influence  of  their  mutual  affinities.  Upon  the  destruc- 
tion, however,  of  the  textures  in  which  they  exist,  they  are  emancipa- 
ted in  hinary  forms,  having  combined  with  the  oxygen  of  the  atmosphere, 
or  with  that  derived  from  the  decomposition  of  water,  or  with  any  other 
principle  furnished  by  the  organic  matter.  Here,  then,  we  are  present- 
ed with  another  important  illustration  of  that  law  of  decomposition  al- 
ready noticed  (26,  29). 

33.  From  the  preceding  views.  Dr.  Prout  has  deduced  the  following 
practical  inference,  and  which  supports  in  a  very  satisfactory  manner 

*  Researches  in  agriculture  have  fully  demonstrated  the  importance  of  such  bodies  ir» 
the  economy  and  growth  of  plants ;  indeed,  vegetation  cannot  proceed  without  them. — See 
note,  p.  92. 


* 
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the  general  theory  of  organic  decomposition.  "  When  incidental  min- 
eral matters  appear  as  binary  compounds  among  organized  products,  the 
mal-assimilation  or  destruction  of  organized  tissues  is  not  only  indicated, 
but  the  exact  nature  of  the  tissue  thus  mal-assimilated  or  destroyed  may 
be  predicated  from  the  nature  of  the  binary  mineral  compound." 

34.  After  these  preliminary  observations,  we  shall  be  belter  enabled 
to  comprehend  the  operation  of  such  remedies  as  are,  after  certain  de- 
compositions, absorbed  into  the  system.  Before  any  absorption,  how- 
ever, can  take  place  from  the  interior  of  the  body,  it  is  essential  that  the 
substance  be  in  a  state  of  solution,  either  by  virtue  of  its  own  nature,  or 
in  consequence  of  its  combination  with  some  of  the  animal  fluids  ;  when 
this  is  not  the  case,  it  is  voided  through  the  alimentary  canal,  and  thus 
at  once  ejected.  This  may  explain  several  of  the  facts  detailed  in  the 
experiments  of  Woehler  and  others,  wherein  the  substances  in  question 
were  not  discovered  in  the  blood  or  secretions.  There  is  also  another 
circumstance  which  may  render  their  appearance  doubtful ;  if  ternary 
compounds,  they  may  be  transformed  into  alimentary  products,  or,  in 
other  words,  be  digested  ;*  but  let  us  seek  instruction  from  the  changes 
which  those  substances  undergo,  in  transitu,  of  which  some  of  their  ele- 
ments are  to  be  recognised  during  their  exit  from  the  body. 

35.  It  has  been  already  stated  (6),  that,  in  common  with  several  other 
bodies.  Nitrate  of  Potass  is  absorbed  into  the  circulation,  and  excreted 
with  the  urine,  without  undergoing  any  change  in  composition  ;  now 
this  salt  consists  of  two  binary  compounds  in  union  with  each  other,  and 
therefore,  according  to  our  views,  cannot,  by  any  act  of  the  digestive 
process,  become  organized  ;  it  is  therefore  strictly  excrementitious,  and 
is  eliminated  without  decomposition.  Not  so  the  Tartrate,  Acetate,  and 
Citrate  of  the  same  alkali,  for  their  acids  are  ternary  compounds,  and  are, 
consequently,  subjects  for  assimilation,  while  their  base,  being  set  free, 
finds  its  way  out  of  the  system  in  the  state  of  carbonate. f  The  Oxalic 
acid  and  its  compounds  may,  perhaps,  appear  as  exceptions  to  this  gen- 
eral law,  but  I  must  remark  that  the  oxalic  acid  is  now  admitted  to  be  a 
binary  compound  of  two  atoms  of  carbon  and  three  atoms  of  oxygen, 
which  at  once  excludes  it  from  our  category,  and  may  explain  its  singu- 
lar action  upon  the  system,  and  the  fact  that  the  oxalate  is  the  only  salt 
with  a  vegetable  acid  that  reaches  the  kidney,  and  enters  into  the  com- 
position of  a  urinary  calculus.;}:     For  the  same  reason,  Bi-borate  of  Soda 

*  This  is  probably  the  reason  of  many  bodies  producing  but  little  eflfect  upon  the  infe- 
rior animals.  The  vegetable  eaters  are  certainly  less  affected  by  vegetable  poisons  than 
those  animals  who  exclusively  live  upon  animal  substances  :  it  is  thus  that  a  rabbit  can 
take  a  very  large  dose  of  opium  without  any  ill  effects,  while  half  the  same  quantity  would 
poison  a  man.  It  is  a  curious  fact,  that  a  sound  horse  can  take  a  very  considerable  por 
tion  of  opium  with  impunity,  but  if  he  be  weakened  by  previous  disease,  by  strong  purga 
tives,  or  by  excessive  bleeding,  he  is  speedily  destroyed  by  a  much  less  dose. — (See  Bracey 
Clarke's  Reformed  Pharmacopoeia  for  Horses.)  In  this  latter  case,  does  it  not  appear  that 
the  fatal  result  depends  upon  the  fact  of  the  digestive  organs  having  been  disabled,  by  de 
bility,  from  effecting  that  decomposition  by  which,  under  ordinary  circumstances,  the  drug 
is  disarmed  of  its  potency  ? 

t  Bitartrate  of  Potass  has  been  proposed  as  a  remedy  to  remove  the  discoloration  of  the 
skin  from  nitrate  of  silver;  and  it  is  said  to  have  been  used  with  success. — {United  States* 
Dispensatory.)    If  so,  it  must  have  acted  as  an  alkali. 

%  Dr.  Wollaston  observes,  that  oxalic  acid  may  probably  exist  in  other  vegetables  or  fruit 
than  in  the  oxalis,  and  that  we  should,  therefore,  avoid  such  aliments  as  may  be  suspected 
of  yielding  it.  Laugier  has  also  suggested  that  the  use  of  aliments  containing  oxalic  acid 
may,  under  certain  circumstances,  dispose  to  the  formation  of  mulberry  calculi.  The  ha- 
bitual use  of  rhubarb  may,  on  this  account,  be  objectionable  in  cases  where  there  exists  a 
predisposition  to  calculus  formations.  Magendie  and  others  have  shown  that  where  large 
quantities  of  the  Rumex,  Oxalis  Acetosella,  &c.,  have  been  used  as  food,  the  oxalic  acid 
passes  through  the  kidneys.   In  certain  districts  of  France,  where  sorrel  is  much  employed, 
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passes  without  decomposition,*  since  Boracic  acid  is  a  Unary  compound 
of  boron  and  oxygen ;  Liebig  is,  therefore,  in  error  when  he  states  that 
it  is  expelled  as  a  carbonate. 

36.  We  next  pass  to  the  consideration  of  the  metallic  salts.  To  Ber- 
zelius  we  are  indebted  for  having  been  made  acquainted  with  the  man- 
ner in  which  metallic  salts,  or  oxides,  are  absorbed  from  the  intestinal 
canal,  or  the  skin,  carried  into  the  circulation,  dissolved  in  the  serum, 
and  expelled  with  the  excretions.  He  states  that  this  depends  upon 
the  chemical  affinity  subsisting  between  the  oxide  and  albumen.  If  a 
small  quantity  of  a  metallic  salt  be  mixed  with  serum,  and  a  rather  larger 
proportion  of  caustic  potass  be  added  than  is  necessary  for  the  decom- 
position of  such  salt,  the  oxide  is  not  precipitated,  but  remains  in  solu- 
tion combined  with  the  albumen.  The  salts  of  silver  are  well  known, 
when  given  in  repeated  doses,  to  impart  a  dark  tinge  to  the  skin,  and  in 
explaining  such  an  effect,  a  difficulty  has  arisen  from  the  fact  of  Hydro- 
chloric acid,  or  some  of  its  salts,  which  are  generally  present  in  the 
stomach  and  alimentary  canal,  forming  with  the  base  an  insoluble 
chloride,  which  it  was  conjectured  must  at  once  preclude  the  possibility 
of  its  absorption  ;  but  it  is  rendered  probable  by  the  foregoing  statement 
that  it  may  combine  with  the  albumen,  at  the  moment  of  its  develop- 
ment, and,  being  carried  into  the  circulation,  be  deposited,  probably  in 
the  form  of  a  sulphuret,  in  the  skin. 

37.  The  changes  which  the  Chloride  of  Mercury  (calomel)  undergoes 
in  the  body  are  not  so  apparent ;  but  it  is  difficult,  on  account  of  its  in- 
solubility, to  explain  its  activity  without  supposing  it  to  suffer  some 
change  in  the  first  passages ;  and  it  is  by  no  means  improbable  that, 
under  certain  circumstances,  a  portion  of  it  is  converted  into  Bi-chloride.\ 

calculi  of  oxalate  of  lime  are  said  to  be  very  common.  Dr.  Prout  says  he  has  often  wit- 
nessed attacks  of  nephritic  calculi  of  this  kind  follow  the  free  use  of  the  stalks  of  rhubarb. 

*  On  the  authority  of  Koehler. — (  Tiedemann's  Zeitschrift.) 

t  Do  not  Vitalists  weaken  their  cause  by  denying  that  medicinal  substances  rarely, 
if  ever,  enter  the  circulation,  and  never  operate  as  remedial  agents  through  the  medium 
of  the  fluids  ?  The  proofs  that  many  of  them  are  thus  introduced  are  conclusive  and  over- 
whelming ;  and  yet  a  distinguished  teacher  in  our  country  pronounces  such  an  opinion 
"a  relic  of  the  humoral  pathology,"  and  avers  that  "all  medicines  act  by  exciting  a  local 
impression,  which  is  extended  through  the  medium  of  sympathy."  "  All  changes,"  he  re- 
marks, "  in  the  condition  of  the  fluids  are  wrought  by  impressions  made  through  the  inter- 
vention of  the  solids.  Not  the  slightest  proof  exists,  so  far  as  I  know,"  he  continues,  "of 
the  blood  undergoing  any  mutation,  either  by  spontaneous  action,  or  from  the  introduction 
of  foreign  matters,  much  less  that  such  is  the  cause  of  disease,  or  the  mode  in  which  medi- 
cines operate." — Chapman's  Therap.,  vol.  i.,  p.  67.  And  Professor  Paine  observes,  "  The  partial 
absorption  of  certain  remedies  is  only  a  contingent  result,  and  has  little  or  no  agency  in  the 
physiological  phenomena.  Their  reputed  absorption  is  greatly  overrated,  often  only  ima- 
ginary, and  sometimes  misrepresented.  Such  as  have  no  natural  relation  to  the  vital 
properties  modify  the  natural  condition  of  the  absorbing  vessels  before  they  can  enter  the 
circulation." — Theraptnttical  Arrangement  of  the  Materia  Medica,  p.  14.  Again,  "  All  curative 
agents  operate  upon  the  morbid  properties,  either  directly  or  through  sympathy,  and  produce 
their  salutary  results  by  so  altering  the  morbid  properties  as  to  enable  them  to  take  on  their 
natural  tendency  to  a  state  of  health.  It  is  nature,  therefore,  that  cures ;  art  only  places 
nature  in  the  way  of  cure"  (loc.  cit.).  "  Remedial  agents  operate  directly  upon  the  vital 
properties  of  the  parts  to  which  they  are  applied,  and  through  the  medium  of  those  parts 
upon  remote  organs,  by  the  principle  of  sympathy"  {loc.  cit.).  Admitting  that  medi- 
cinal agents  operate  chiefly  by  means  of  the  local  impression  made  directly  upon  the  stom- 
ach, and  indirectly  upon  other  organs  through  the  medium  of  sympathy  with  this  viscus, 
is  it  not  equally  true  that  they  sometimes  act  upon  the  other  organs  by  means  of  contact, 
conveyed  as  they  often  are  to  every  part  of  the  system,  through  the  medium  of  the  blood? 
It  is  by  no  means  necessary  to  suppose,  that  if  medicines  are  taken  into  the  circulation, 
they  must  therefore  act,  by  producing  chemical  changes  in  the  blood ;  they  may,  and  doubt- 
less do  act  locally  on  the  organs  to  which  they  are  carried,  as  many  substances  do  upon 
the  stomach,  modifying  their  vital  properties,  and  establishing  such  changes  as  tend  to 
restore  the  functions  to  their  natural  and  healthy  state  ;  and  these  effects,  moreover,  may 
be  propagated  to  other  organs  by  sympathy,  as  in  the  former  case.    We  awaken  sympa- 
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II.   By  an  impulse  conveyed  through  the  instrumentality  as 

NERVES. 

38.  While  one  class  of  physiologists  maintain  that  all  medicines 
which  act  generally  upon  the  system,  or  upon  any  of  its  remote  organs, 
can  alone  owe  such  operation  to  the  actual  absorption  of  the  particles 
of  the  substance  into  the  circulation,  another  with  equal  confidence 
assert  that  the  remote  action  is  solely  due  to  an  indiscernible  influence 
transmitted  along  the  nerves  ;  and  in  each  of  these  opposite  ranks  stand 
the  names  of  equally  distinguished  physiologists,  pathologists,  and  chem- 
ists. 

39.  Unless  we  admit  the  operation  of  nervous  transmission,  we  shall 
leave  many  phenomena  wholly  unexplained.  How  else,  for  instance, 
are  we  to  account  for  the  instantaneous  action  of  Hydro-cyanic  acid  ? 
Its  rapid  influence  is  inconsistent  with  any  explanation  that  the  doctrine 
of  absorption  can  afford.  Sir  B.  Brodie  accidentally  touched  his  tongue 
with  a  glass  rod  which  had  been  dipped  in  the  essential  oil  of  bitter  al- 
monds ;  scarcely  had  he  done  so  before  he  felt  an  indescribable  sensa- 
tion at  the  pit  of  the  stomach,  great  feebleness  of  limbs,  and  such  ina- 
bility to  maintain  his  muscular  balance,  that  he  could  scarcely  keep 
himself  from  falling ;  now,  whatever  rapidity  we  may  ascribe  to  the 
function  of  absorption,  or  whatever  capability  of  rapid  diffiision,  from 
volatility  or  expansion,  we  may  assign  to  Hydro-cyanic  acid,  it  is  scarcely 
within  the  compass  of  belief  that  such  an  effect  should  have  been  pro- 
duced except  through  the  electric-like  agency  of  the  nerves.  Then, 
again,  how  will  the  absorptionists  explain  the  immediate  vomiting  pro- 
duced by  certain  odours  ? — but  more  of  this  hereafter. 

40.  Doctors  Morgan  and  Addison  have  appeared  in  the  field  as  medi- 
ators, and  have  proposed  a  theory  with  a  view  to  bring  the  disputants  to 
terms.  In  order  to  reconcile  the  conflicting  experiments  of  those  who  refer 
all  the  phenomena  to  absorption,  and  of  those  who  maintain  the  exclusive 
agency  of  the  nerves,  they  at  once  admit  the  entrance  of  the  medicinal 
substance  into  the  bibulous  vessels ;  but,  instead  of  regarding  the  blood 
as  a  carrier,  or  medium  of  transmission  to  remote  parts,  they  consider 
the  expansion  of  nervous  filaments  on  the  inner  surfaces  of  the  vascular 
system  as  directly  conveying  the  medicinal  influence.  They  thus'  ad- 
mit the  conducting  power  of  the  nerve,  but  insist  upon  the  necessity  of 
absorption  as  an  accessory  operation. 

41.  Amid  such  conflicting  opinions,  we  may  be  allowed  to  quit  the 
school  of  abstract  experiment,  and  to  call  upon  the  practical  physician  to 
stand  arbiter,  for  the  lessons  of  the  clinical  ward  will  not  unfrequently 
explain  difliculties  which  can  never  be  solved  in  the  laboratory  or  dis- 
secting-room. I  think  that  it  will  appear  that  medicinal  bodies  may  oc- 
casionally act  by  absorption,  as  well  as  by  nervous  transmission.  With- 
out such  a  concession,  we  shall  not  only  be  unable  to  ofler  any  proba- 
ble theory  of  the  operation  of  certain  remedies,  but  we  shall  be  compell- 
ed to  array  the  facts  of  our  experience  in  contradiction  to  each  other ; 
thus,  if  we  exclusively  adopt  the  theory  of  absorption,  the  rapid  action 
of  Hydro-cyanic  acid  opposes  itself ;  if,  on  the  other  hand,  we  maintain 

thetic  impressions,  for  example,  in  distant  organs,  by  the  application  of  remedies  to  the 
skin ;  can  we  doubt  that  similar  effects  may  follow  the  immediate  impression  of  medicinal 
substances  upon  the  brain,  the  heart,  the  liver,  the  kidneys,  or  the  womb,  conveyed  as  they 
are  to  their  minutest  fibres,  through  the  medium  of  the  circulation  1  Such  an  admission 
appears  absolutely  necessary  to  reconcile  the  conflicting  opinions  and  tlieories  now  prevail- 
ing on  this  subject. — Am.  Ed, 
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the  conducting  powers  of  the  nerves  to  the  exclusion  of  all  other  agency, 
how  comes  it  to  pass  that  the  Oxalic  acid  is  rendered  more  active  by 
dilution  ?  If  a  mechanical  injury  of  an  extreme  nerve  can  convulse  the 
whole  system,  as  we  observe  in  tetanus,  why  may  not  an  impression 
by  a  medicinal  agent  be  propagated  through  the  same  medium  ?  Ex- 
perience informs  us  that  such  is  the  fact,  and  Mr.  Travers  observes  that 
''  Prostration,  or  mortal  faintness  and  syncope,  coma,  convulsions,  and 
tetanic  spasm,  are  the  same  affections,  whether  produced  by  the  shock 
of  a  burn,  or  complicated  injury,  or  by  the  Prussia  acid  or  Woorara." 

42.  Admitting  that  medicinal  impressions  may  be  conveyed  through 
the  nerves  to  remote  parts  of  the  system,  the  next  point  of  inquiry  is 
into  the  circumstances  under  which  such  transits  take  place.  It  may 
be  assumed  that  an  impression  may  be  made  upon  the  peripheral  exlrem,' 
ilies  of  the  nervous  system.  It  is  thus  by  friction,  electricity,  blisters, 
and  cold  bathing,  we  stimulate  the  peripheral  nerves,  and,  indirectly, 
the  nervous  centres  :  while,  by  soothing  the  former  by  tepid  bathing, 
fomentations,  (fee,  we  allay  the  irritation  of  the  latter.  In  some  cases 
it  would  appear  that  we  so  far  act  locally,  as  by  affecting  certain  nerves 
we  produce  an  influence  upon  their  ramifications  and  connexions,  with- 
out the  interference  of  a  nervous  centre ;  thus  Belladonna,  by  coming 
into  contact  with  the  Tunica-Conjunctiva,  will,  by  its  action  on  the  cili- 
ary nerves,  occasion  immediate  dilatation  of  the  iris,  although  no  other 
part  of  the  system,  not  even  the  opposite  eye,  is  in  the  least  affected  ; 
a  clear  proof  that  the  impression  does  not  reach  the  brain,  for  in  that 
case  we  should  have  had  a  reflex  action  on  the  opposite  eye.*  Sir  B. 
Brodie  has  observed  that  Monkshood,  when  chewed,  causes  a  sense  of 
numbness  and  tingling  of  the  lips,  which  is  quite  unconnected  with  any 
general  affection  of  the  nervous  system ;  I  have  frequently  observed  a 
similar  effect  from  rubbing  a  minute  portion  of  Aconitina  or  Delphina 
ointment  on  the  under  lip.  Other  physiologists  have  observed  analogous 
phenomena  from  Hydro-cyanic  acid  and  Opium.  Lead,  again,  appears  to 
exert  a  local  action  ;f  there  is  a  paper  in  the  third  volume  of  the  Medi- 
cal Transactions,  by  Dr.  Reynolds,  in  which  the  case  of  a  gentleman  is 
detailed,  who  brought  on  a  temporary  paralysis  of  the  sphincter  ani  by 
freely  using  Goulard's  lotion  for  the  cure  of  the  piles  ;  and  the  beneficial 
effects  occasioned  by  the  topical  application  of  lead  to  inflamed  surfaces 
seem  to  depend  upon  the  same  local  action  upon  the  peripheral  nerves. 
On  the  other  hand,  it  is  evident  that  in  many  cases,  by  stimulating  the 
peripheral  nerves,  we  can  convey  an  impression  to  a  nervous  centre, 
and  from  that  excite  a  reflex  action,  or  rebound  to  other  different  nerves, 
and  to  the  parts  which  they  supply.  Frictions  of  the  skin  may  thus 
stimulate  the  spinal  chord.  Blisters  may  relieve  paraplegia.  The 
nerves  of  the  skin  may  also  propagate  an  impression  to  the  stomach  and 
other  viscera.  Dr.  John  Baddeley,  an  eminent  physician  at  Chelmsford, 
communicated  to  me  the  following  instructive  anecdote  :  "  A  gentleman 
complained  that,  on  getting  out  of  bed  in  the  morning,  and  putting  on 

*  Miiller  obsen'es,  that  there  exists  a  sympathy  between  the  corresponding  nerves  of 
each  side,  through  the  reflex  action  of  the  nervous  centre  ;  it  is  thus  that  one  eye  being  in- 
flamed disposes  the  other  to  take  on  diseased  action ;  toothache  on  one  side  renders  the 
opposite  side  susceptible,  and  deafness  of  one  ear  renders  the  other  disposed  to  the  same 
effect. 

■f  It  may  also  be  absorbed ;  and  the  late  interesting  observation  of  Dr.  Burton,  that  the 
gums  of  persons  under  the  influence  of  this  metal  exhibit  a  peculiar  blue  appearance,  indi- 
cating a  specific  action  upon  those  parts,  not  only  proves  the  absorption  of  the  metal,  but 
may  give  force  to  the  belief,  long  entertained,  that  its  acetate  is  capable  of  checking  mer- 
curial ptyalism. 
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his  leathern  breeches,  he  constantly  vomited  from  the  sensation  of  cold 
thus  induced.  My  father,  who  was  consulted  on  the  occasion,  recom- 
mended him  to  drink  a  glassful  of  cold  water  before  he  commenced 
dressing;  the  advice  was  followed,  and  the  person  never  afterward  ex- 
perienced the  same  effect."  It  is  upon  the  same  principle  that  cold  ap- 
plied to  the  lower  extremities  will  sometimes  produce  spasm  of  the 
stomach  and  bowels,  while  heat  applied  to  the  same  parts  will  relieve 
it.  I  have  known  obstinate  constipation  at  once  overcome  by  dashing 
cold  water  over  the  thighs,  and,  in  some  instances,  by  a  person  sudden- 
ly quitting  a  warm  bed,  and  standing  upon  a  cold  marble  hearth.  The 
popular  practice  of  applying  a  cold  key  to  the  back  for  the  bleeding  of 
the  nose,  affords  another  example  of  sympathy  upon  remote  parts  through 
the  medium  of  the  peripheral  nerves.  So,  again,  the  dashing  of  cold 
water  upon  a  person  in  asphyxia  will,  through  the  strong  impression 
made  upon  the  nerves  of  the  skin,  excite  the  diaphragm  and  its  antago- 
nist muscles,  and  thus  restore  the  respiration.  It  is  a  well-known  fact, 
that  the  recovery  of  dogs,  which  are  made  the  subjects  of  experiment 
in  the  Grotto  del  Ckine,  is  much  promoted  by  their  being  plunged  into  a 
neighbouring  lake.  Hippocrates  tells  us,  as  a  matter  of  experience,  that 
the  sight  is  obscured  by  wounds  inflicted  on  the  eyebrow,  or  a  little 
higher ;  and  the  modern  anatomist  has  shown  the  relations  of  the  fifth 
pair  of  nerves  to  the  retina,  and  hence  the  use  of  stimulating  applications 
in  the  vicinity  of  the  frontal  nerve,  and  sternutatories  to  rouse  the  sen- 
sibility of  an  amaurotic  retina.* 

III.  By  the  sympathetic  control  exerted  by  the  stomach  and 

ALIMENTARY  CANAL  ON  DISTANT  PARTS. 

43.  The  term  sympathy  has  been  frequently  objected  to  as  being  too 
figurative  ;  it  is  certainly  a  metaphor  taken  from  an  affection  of  the 
mind  ;  but,  as  Sir  Gilbert  Blanef  very  justly  remarks,  "  The  import  of 
words  ought  either  to  be  assumed  conventionally,  according  to  a  defini- 
tion, or  to  be  adhered  to  in  the  sense  affixed  to  it  by  established  usage. 
By  animal  sympathy,"  says  he,  "  is  not  meant  the  intelligent  principles 
of  Stahl's  hypothesis  (^Anima),  but  that  mutual  injluence  of  distant  parts  ^ 
so  subtle  and  rapid  as  in  some  instances  to  be  compared  to  iJwught  or 
lightning,  while  in  other  instances  it  is  an  action  more  slow  and  habitual" 
The  truth  is,  that  the  term  sympathy  has  been  too  frequently  used  to  ex- 
press relations  not  well  understood,  and,  therefore,  to  comprehend  phe- 
nomena of  the  most  dissimilar  character  :J  and  this  is  an  error  to  which 

*  The  sympathetic  influence  on  these  parts,  through  the  medium  of  the  fifth  nerve,  is- 
shown  by  the  act  of  sneezing  being  produced  by  the  impression  of  a  strong  light. 

+  Medical  Logic,  2d  edition,  p.  123. 

%  M.  Adelon  {Physiol,  de  V Homme)  has  rendered  us  much  service  by  the  manner  in  which 
he  has  treated  this  subject.  He  arranges  the  relations  which  subsist  between  the  different 
parts  of  the  body  under  three  classes.  K  The  Mechanical,  as  exemplified  in  the  influ- 
ence of  the  muscular  action  of  respiration  upon  the  pulmonary  circulation.  2.  The  Func- 
tional, as  illustrated  by  the  secretion  of  bile,  which  cannot  take  place  if  the  adequate  sup- 
ply of  blood  be  withheld.  3.  The  teue  Sympathetic,  or  that  relationship  of  which  the 
nervous  system  would  appear  to  constitute  the  medium.  Some  interesting  observations 
upon  the  subject  of  sympathy  may  be  found  in  Dr.  Bostock's  Physiology,  vol.  iii.,  and  in  a 
paper  pubUshed  in  the  second:  volume  of  the  Edin.  Med.  Chir.  Trans.,  by  Dr.  Alison,  to  which 
I  beg  to  refer  the  reader. 

Mr.  Wardrop  has  pointed  out  a  source  of  functional  relation  in  the  heart  and  brain ;  for, 
independent  of  the  connexion  which  subsists  between  these  organs  by  nervous  fibres,  their 
co-operation  must,  in  a  great  measure,  depend  upon  the  blood.  We  may  readily  under- 
stand how  a  connexion  or  relationship  may,  through  both  the  blood  and  nerves,  be  brought 
about ;  thus  the  stomach  may  affect  the  action  of  the  heart  by  nervous  influence,  and  the 
heart  that  of  the  brain  by  modifying  the  circulation ;  and  the  brain,  thus  excited  or  d©- 
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I  am  the  more  anxious  to  direct  the  attention  of  the  practitioner,  as  some 
important  points  of  practice  may  turn  upon  it.  The  term  sympathy 
ought  to  be  restricted  to  that  relationship  of  which  the  nervous  system 
would  appear  to  constitute  the  medium  ;  and  although  anatomy  may  not, 
in  every  case,  discover  a  direct  nervous  communication  between  the 
sympathizing  organs,  yet  we  may  conclude,  as  Willis  and  Vieussens 
originally  maintained,  that  such  is  the  cause  of  the  sympathy,  unless  it 
can  be  referred  to  some  other  source,  as  pointed  out  by  Adelon  {see 
foregoing  note).  If  this  be  the  nature  of  the  sympathetic  influence  of 
the  stomach,  it  may  be  fairly  asked.  Why  devote  a  separate  division  to 
its  consideration,  rather  than  include  it  in  the  foregoing  category  ?  In 
the  first  place,  because  we  are  thus  enabled  to  bring  together  a  number 
of  important  facts  that  stand  in  intimate  relation  with  each  other,  and 
which  are  capable  of  leading  to  conclusions  of  practical  value ;  and,  in 
the  next  place,  because  there  exist  between  the  stomach  and  other  or- 
gans some  very  important  relations  through  the  medium  of  the  circula- 
tion. 

44.  In  order  to  appreciate  all  the  bearings  of  this  subject,  the  reader 
will  do  well  to  call  to  his  recollection  the  situation  and  importance  of 
that  great  nervous  focus,  the  sympathetic  system  of  ganglions,  which 
more  or  less  directly  communicate  with  all  the  nerves  of  the  body,  and 
which  especially  supplies  all  the  viscera  of  the  chest  and  abdomen,  in  a 
manner  peculiar  to  itself.  He  will  then  readily  understand  the  exten- 
sive sympathies  which  the  stomach  must  necessarily  exert ;  and  if, 
moreover,  he  considers  the  relations  of  its  bloodvessels  with  those  of  the 
neighbouring  viscera,  he  will  at  once  perceive  how  an  impression  made 
upon  it  may  become  the  means  of  exciting  an  action  in  the  distant  parts 
of  the  animal  machine.  Imbued  with  exquisite  and  diversified  sensibil- 
ities— subjected  to  the  first  and  coarsest  impressions  of  our  various  in- 
gesta — stretched  occasionally  to  an  enormous  extent  by  the  unrestricted 
indulgence  of  appetite — disturbed  by  the  passions — exhausted  by  voli- 
tion, and  debilitated  by  the  intensity  of  thought — in  short,  assailed  from 
numerous  foes  from  without,  and  harassed  by  various  revolutions  from 
within,  let  us  not  feel  astonished  at  the  aberrations  of  this  viscus,  nor 
wonder  that  it  should  give  origin  to  a  great  proportion  of  those  ailments 
with  which  we  are  afflicted ;  nor  let  us  any  longer  feel  skeptical  with 
regard  to  the  efficacy  of  those  means  that  are  directed  for  their  cure 
through  the  medium  of  its  sympathies.  A  dose  of  ipecacuan,  by  acting 
oa  the  stomach,  will  abate  both  the  force  and  velocity  of  the  heart,  and 
thus  affect  the  whole  series  of  bloodvessels,  from  their  origin  to  their 
most  minute  ramifications,  as  evinced  by  the  pallor  of  the  skin  under  its 
operation,  as  well  as  by  its  {>ower  of  arresting  hemorrhage.  The  same 
effect  will  follow  nausea,  created  by  titillation  of  the  fauces,  in  which 
case  it  is  quite  evident  the  phenomenon  can  alone  be  referred  to  nervous 
influence.  In  like  manner,  the  brain,  when  disordered  from  defect  of 
circulation,  will  frequently  derive  instantaneous  relief  from  a  teaspoonful 
of  (Zlker,  or  brandy,  in  a  glass  of  water ;  and  this  effect  will  take  place 

pressed,  may,  in  its  turn,  react  upon  other  organs ;  and  thus  may  the  balance  between  the 
two  great  systems  be  restored  or  subverted.  There  exist,  also,  vicarious  relations  between 
secretory  organs  :  the  skin  may  thus  antagonize  with  the  kidneys,  either  one  being  called 
into  extraordinary  action  by  the  apathy  of  the  other;  so,  again,  between  the  hver  and  lungs: 
both  separate  from  the  blood  substances  containing  a  large  portion  of  carbon  ;  there  may, 
therefore,  very  probably  exist  between  them  a  reciprocity  of  action  ;  in  like  manner,  cos- 
tiveness  may  arise  from  too  active  a  state  of  the  cutaneous  excretion,  for  more  than  one 
half  of  the  ingesta  is  carried  ofiF  by  transpiration,  which  must  necessarily  influence  the  ali- 
mentary discharges. 
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long  before  any  absorption  can  be  accomplished.  Some  time  since,  I 
was  in  attendance  upon  a  noble  lady,  whose  heart  occasionally  failed  in 
preserving  an  equable  circulation  through  the  brain.  It  so  happened 
that,  upon  the  occasion  to  which  these  remarks  more  immediately  apply, 
I  was  near  her,  when  she  suddenly  fell  back,  and  became  paralyzed  on 
one  side  ;  the  pulse  was  scarcely  distinguishable  at  the  wrist,  and  I  im- 
mediately administered  a  dose  of  brandy  ;  in  the  space  of  a  few  minutes 
the  paralysis  disappeared,  the  face  regained  its  natural  appearance,  and 
she  was  apparently  restored.  Again,  the  phenomenon  of  hunger,  and 
the  circumstances  under  which  it  may  be  appeased,  offer  a  striking 
proof  of  the  immediate  influence  of  the  stimulus  of  food  upon  the  nervous 
system,  long  before  absorption,  or  even  digestion,  could  possibly  have 
been  effected.  The  sudden  prostration  from  a  blow  on  the  stomach,  or 
from  an  injury  occasioned  upon  it  by  a  corrosive  agent,  might  be  adduced 
as  affording  additional  testimony  of  the  effects  consequent  upon  a  local 
action  on  the  stomach  and  sympathetic  system,  in  which  the  possibility 
of  absorption  is  out  of  the  question  ;  so  will  a  glassful  of  cold  water  fre- 
quently produce  a  copious  flow  of  perspiration  before  it  can  have  entered 
the  bloodvessels. 

IV.  By  the  operation  of  contiguous  sympathy,  or  by  that  which 

IS  EXCITED  BY  MERE  PROXIMITY  OR  CONTINUITY  OF  PARTS. 

45.  This  division,  like  that  which  precedes  it,  is  rather  suggested  by 
views  of  practical  utility  than  by  any  theory  founded  upon  an  essential 
physiological  distinction.  Mr.  Hunter,  however,  acknowledged  the  ex- 
istence of  a  distinct  sympathy,  which,  as  it  appeared  to  depend  upon  the 
mere  proximity  and  contiguity  of  parts,  he  termed  "  CoNTiGuaus  Sym- 
pathy ;"  thus  it  is  that  relief  is  afforded  to  a  deep-seated  inflammation 
by  scarifying  the  nearest  external  surface,  while  we  learn  from  experi- 
ence that  the  thoracic  or  abdominal  viscera,  when  similarly  affected,  re- 
ceive corresponding  relief  from  the  same  topical  use  of  bleeding,  blis- 
tering, or  fomenting ;  the  extreme  sensibility  of  the  skin  so  frequently 
observed  over  parts  affected  by  inflammation  may  be  thus  explained,  as 
well  as  the  fact  of  external  hemorrhage  being  arrested  by  the  action  of 
cold  on  the  skin  in  its  vicinity.  In  like  manner  are  impressions  made 
upon  the  stomach  rapidly  communicated  to  contiguous  organs.  The 
sympathy  of  continuity  is  shown  in  the  affections  of  the  skin  j  a  spot 
acted  upon  by  the  Polassio-tartrate  of  Antimony  will  create  a  general 
eruption  ;  a  blast  of  cold  air  on  a  part  will  produce  a  shiver  over  the 
whole  surface ;  in  a  similar  way  will  heat,  applied  to  particular  parts, 
give  a  general  glow  ;  and  a  blister  will  sometimes  be  followed  by  cuta- 
neous eruptions.  I  shall,  however,  have  occasion  to  revert  to  this  sub- 
ject under  the  head  of  Counter-irritation,  when  it  will  be  shown  that 
this  principle  has  its  limits  and  modifications.  There  also  exist  patho- 
logical phenomena  connected  with  organic  changes  in  contiguous  parts, 
which  have  never  sufficiently  attracted  the  attention  of  the  physiologist — 
a  species  of  morbid  induction,  if  the  expression  may  be  allowed  in  the 
absence  of  one  less  objectionable.  Thus,  Dr.  Hodgkin*  observes,  that 
the  natural  structures  in  the  neighbourhood  of  malignant  tumours  are  apt 
to  degenerate  into  a  substance  in  some  respects  resembling  that  of  the 
original  tumour  ;  how  far  this  may  depend  upon  a  specific  chemical  ac- 

*  Report  of  the  Committee  of  the  Medical  Section  of  the  British  Association,  held  at 
Liverpool,  1837. 
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tion,  in  accordance  with  the  theory  of  Liebig,  to  be  hereafter  explained, 
upon  a  de-vitalized  part,  is  a  question  well  deserving  inquiry. 

46.  Such,  then,  are  the  different  modes  or  channels  of  communi- 
cation, by  or  through  which  the  particular  organs  or  tissues  of  the  body 
may  be  acted  upon  by  medicinal  substances. 

Whether  bodies  act  through  the  medium  of  absorption,  or  through  that 
of  nervous  transmission,  is  not  a  question  of  mere  speculative  curiosity, 
but  one  of  real  practical  importance,  inasmuch  as  the  success  of  a  rem- 
edy may  depend  upon  the  view  we  take  of  its  modus  operandi,  and  upon 
the  scientific  direction  which  our  practice  will  receive  from  it. 

47.  It  is  important  to  observe  that,  although  remedies  may,  in  a  gen- 
eral sense,  be  recognised  as  of  similar  tendency,  unless  they  act  through 
the  same  medium  of  communication,  they  may  be  medicinally  incompat- 
ible with,  and  even  adverse  to,  each  other;  for  an  illustration  of  this 
truth,  let  the  reader  refer  to  the  observations  offered  under  the  history 
of  Diuretics,  Diaphoretics,  &c. 

48.  In  philosophical  strictness,  there  are  not  two  medicinal  substances 
in  the  whole  range  of  our  materia  medica  perfectly  similar  to  each  other, 
although  each  may  recede  from  the  other  by  so  insensible  a  shade  that, 
for  practical  purposes,  we  may  frequently  allow  their  parallelism.*  At 
the  same  time,  let  it  be  ever  kept  in  remembrance  that  those  medicines 
■alone  are  practically  similar  whose  operations  have  been  found  by  experi- 
ence to  continue  similar,  under  every  condition  of  the  human  body ;  a7id 
which,  moreover,  owe  such  similarity  to  modes  of  operation  which  are  com- 
patible with  each  other,  and  consonant  with  the  general  indications  of  cure. 
Arsenic  and  bark  would  appear  medicinally  similar  in  certain  states  of 
the  body,  as  in  ague,  but  in  other  conditions,  no  two  substances  can  be 
more  dissimilar  in  their  operation.  Hence  the  failure  of  every  attempt 
to  classify  the  articles  of  the  materia  medica  according  to  their  thera- 
peutical effects.  The  observation  of  Dr.  Duncan  with  regard  to  th« 
bark  will  apply  with  equal  propriety  to  most  of  the  substances  in  our 
list.  Cinchona,  he  observes,  is  febrifuge,  if  it  stop  an  ague  ;  antiseptic^ 
if  it  check  gangrene  ;  antispasmodic,  if  it  cure  hysteria  ;  anthelmintic,  if 
it  expel  worms. 

49.  The  difficulty  in  distinguishing,  with  any  degree  of  accuracy,  be- 
tween the  primary  and  secondary  operation  of  a  remedy,  opposes  another 
obstacle  to  the  construction  of  a  therapeutical  classification ;  however 
wisely  framed,  it  can  be  nothing  more  than  an  artificial  scheme  to  bring 
together  phenomena,  between  which  certain  analogies  have  been  estab- 
lished ;  but  we  have  just  shown  that  such  analogies  are  nothing  more 
than  similitudes  which  present  themselves  to  the  observer  when  viewed 
in  a  certain  situation  ;  change  but  this  situation,  and  the  similitude 
vanishes. 

50.  Several  distinguished  authors,  in  despair  of  constructing  a  classi- 
fication of  medicines,  founded  upon  their  physiological  or  therapeutical 
distinctions,  have  proposed  arrangements  based  upon  their  chemical  or 
natural-historical  properties ;  but  what  can  such  analogies  have  to  do 
with  their  effects  upon  the  living  system  ?  It  appears  to  me  that  the 
greatest  error  that  the  physician  can  commit  in  his  investigations  into 
the  powers  of  a  therapeutic  agent,  is  to  confine  himself  within  the  circle 
of  a  specialty. 

*  TJie  term  kindred  would,  perhaps,  more  correctly  express  their  relationship. 
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I  have  ever  considered  that  a  therapeutic  arrangement,  with  all  its 
errors  and  imperfections,  is  far  preferable  to  one  founded  upon  other 
analogies  ;  indeed,  its  very  imperfections  will  become  sources  of  knowl- 
edge. The  observation  of  differences  is  as  instructive  as  that  of  analo- 
gies, and  these  are  rendered  most  apparent  when,  the  objects  of  our 
examination  are  drawn  up  in  rank  and  file. 

51.  To  those  who  would  repudiate  all  classification,  and  adopt  an 
alphabetical  arrangement,  I  have  only  to  observe,  that,  in  describing  the 
properties  of  the  individual  articles,  such  a  plan  is  extremely  convenient, 
and  may  be  very  usefully  adopted  in  works  on  Special  Pharmacology  ; 
but  where  our  object  is  to  investigate,  philosophically,  the  modus  ope- 
randi  of  remedies,  by  rejecting  classification  we  give  up  trial  hy  analogy 
and  close  one  of  the  most  important  avenues  to  knowledge. 

52.  The  classification  of  Dr.  CuUen,  founded  upon  the  general  effects 
of  medicines,  is,  perhaps,  with  all  its  sins  of  omission  and  commission^ 
entitled  to  our  respect ;  and,  in  order  that  the  observations  I  may  have 
to  offer  may  be  rendered  more  intelligible  to  the  reader,  I  shall  here 
give  a  tabular  view  of  it. 

CULLEN'S  ARRANGEMENT  OF  THE  MATERIA  MEDIGA. 
Medicamenta  agunt  in 

SlMPLICIA. 

jlstringentia. 
Tonica. 
Emollientia. 
Erodentia. 
Viva. 

Stimulantia. 
Sedantia. 

Jfarcotica. 

Refrigeraniia. 
Antispasmodica, 
Immutantia. 

Fluiditatem. 

Aitennantia. 

Inspissantia. 
Misturam. 

Acrimoniam  Corrigentia. 


o 
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In  Genere. 

Demulcentia, 

In  Specie. 

Ant-acida. 

Ant-alkalina. 

Antiseptica. 

EVACTTANTIA. 

Errhina. 

Sialogoga. 

Expectorantia. 

Emetica. 

Cathartica. 

Diuretica. 

Biaphoretica. 

Menagoga. 
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53.  With  regard  to  this  classification,  an  objection  may  at  once 
be  taken  to  its  two  great  divisions,  based  upon  the  gratuitous  as- 
sumption that  certain  medicines  act  upon  the  solids,  and  others  upon 
the  jluids  of  the  body  ;  nor  is  the  distinction  between  the  action  of 
remedies  on  the  simple  and  living  solids  less  hypothetical.  Under 
the  second  division,  we  may  justly  question  the  existence  of  any 
class  of  medicines  to  which  the  term  attenuant  or  inspissant  can  be 
fairly  applied.  It  is  also  to  be  observed,  that  the  arrangement  is 
alone  founded  upon  the  ultimate  effects  of  medicines,  havino-  no  re- 
gard to  their  specific  action  upon  particular  organs,  or  to  their  ten- 
dencies to  affect  particular  structures. 

bi.  The  classification  of  Dr.  Murray,  although  not  less  excep- 
tionable, it  is  my  intention  to  follow,  as  being  valuable  for  its  sim- 
plicity and  perspicuity,  and,  therefore,  well  calculated  to  furnish  a 
framework,  if  1  may  so  express  myself,  for  the  display  of  those 
therapeutical  distinctions,  the  knowledge  of  which  I  consider  es- 
sential for  the  successful  administration  of  remedies,  and  for  the 
full  comprehension  of  those  practical  doctrines  which  it  is  the 
great  object  of  the  present  work  to  inculcate.  It  is  my  intention, 
also,  to  make  several  additions  to  the  classes,  and  these  I  shall 
print  in  italics,  that  they  may  be  readily  distinguished.  Into  sever- 
al of  the  classes  I  shall,  moreover,  introduce  subordinate  divisions, 
founded  upon  physiological  relations  of  practical  application. 

CLASSIFICATION  OF  DR.  MURRAY, 

WITH    CERTAIN    ADDITIONS. 

A.  GENERAL  STIMULANTS. 

L  Exhilarants — ExcitanU. 

a.  DiFFTTSiBLE    (  Narcotics. 

f  Antispasmodics. 

b.  Permanent    \  ^"'.^^- 

(  Astringents. 

B.  CONTRA-STIMULANTS,  OR  SEDATIVES. 
C.  LOCAL  (OR  SPECIAL)  STIMULANTS. 


Emetics. 

Cathartics. 

Emmenagogues. 

Diuretics. 

Diaphoretics. 


Expectorants. 

Sialogogues. 

Errhines. 

Epispastics. 

Counter-irritants. 


D.  CHEMICAL  REMEDIES. 


Refrigerants. 

Ant-acids. 

Antidotes. 


Antiseptics, 

Lithontryptics. 

Escharotics. 


E.  MECHANICAL  REMEDIES. 


Anthelmintics. 

Demulcents. 

Diluents. 


Emollients. 
Laxatives. 


F.  ALTERATIVES. 
O 


106        GENERAL   REMARKS    ON    THE   NATURE    OP   STIMULANTS. 


I.  GENERAL  STIMULANTS. 

56.  Before  we  enter  upon  the  consideration  of  this  important 
class  of  remedies,  it  will  be  as  well  to  pause,  in  order  that  we  may 
distinctly  understand  the  precise  meaning  to  be  attached  to  the 
term  Stimulant.     As  generally  employed  by  authors,  and  under- 
stood by  practitioners,  it  is  far  too  vague  and  relative  to  convey 
any  precise  idea  ;  and,  were  I  called  upon  to  select  an  example  of 
the  injurious  influence  which  a  mere  word,  inaptly  applied,  may 
produce  upon  the  opinions  and  practice  of  the  medical  practitioner, 
that  one  word  would  be  "  Stimulant^     In  its  popular  and  generally- 
accepted  meaning,  it  denotes  any  influence  which  accelerates  the 
vital  movements  of  the  sanguineous  and-  nervous  systems,  and  is 
thereby  supposed  to  exalt  the  energes  of  the  body ;   but  action  is 
not  power.     In  the  first  place,  let  it  be  observed  that,  with  the  ex- 
ception of  what  have  been  justly  termed  '■'■Vital  Stimuli,^^  such  as 
food,  air,  water,  sleep,  and  heat,  the  whole  range  of  the  materia 
medica  does  not  furnish  a  single  agent  which  is  capable  of  directly 
increasing  the  energies  of  the  body,  or  of  adding  to  the  general 
stock  of  vital  power.     Man  can  no  more  create  vital  than  he  can 
physical  force  j  it  is  true  that,  with  regard  to  the  latter,  he  can,  to 
quote  the  observation  of  Mr.  Babbage,  "divert  and  accumulate  a 
portion  of  that  supplied  by  nature  to  his  own  particular  uses,  but 
HE  CANNOT  CREATE  IT."     So,  in  the  living  economy,  the  physician 
can  refresh  languid  organs,  give  tone  to  relaxed  textures,  and  re- 
cruit declining  strength  j  not,  however,  by  adding  an  iota  to  the  ex- 
isting aggregate  of  vital  force,  but  by  removing  the  impediments 
to  its  full  play  and  operation  j  by  favouring  its  more  equable  diffu- 
sion, and  thus  restoring  a  lost  balance ;  or  by  favouring  its  accu- 
mulation in  particular  organs,  by  its  abstraction  from  others ;  iu 
short,  so  to  speak,  by  drawing  upon  one  part  for  the  relief  of  an- 
other.*    Such  is  the  sense  which,  in  a  philosophical  point  of  view, 
should  be  affixed  to  the  term  stimulant.     Our  misconception  of  the 
term  has  arisen  from  a  partial  and  superficial  view  of  the  immediate 
effects  of  a  few  limited  agents,  of  which  brandy  may  be  taken  as 
their  type  j  it  produces  a  temporary  excitement  of  the  arterial  and 
nervous  systems ;  but  this  is  invariably  followed  by  a  correspond- 
ing depression ;  all  that  we  have  done,  then,  is  to  disturb  the  bal- 
ance ;  we  have  added  nothing  to  the  general  amount  of  power.     It 
.  may  be  asked  whether  we  are  incapable  of  increasing  the  vigour 

*  These  views  of  Dr.  Paris  are  vastly  important,  though  too  often  disregarded  by  phy- 
sicians. Those  who  recommend  medicinal  stimulants  for  the  purpose  of  restoring  the  pow- 
ers of  the  body  after  sickness,  should  bear  in  mind  that  this,  as  a  general  rule,  can  only  be 
done  by  means  of  the  vital  stimuli,  food,  air,  water,  and  heat ;  and  that  these  are  the  only 
influences  which  can  increase  the  vital  force,  and  leave  no  exhaustion  after  them.  The 
most  that  other  stimuli  can  do  is  to  excite  a  reaction,  injurious,  as  Miiller  states,  in  propor- 
tion to  the  change  eifected  by  them  in  the  organic  composition.  "An  endless  injury," 
says  this  able  physiologist,  "  has  been  done  to  medicine,  and  many  lives  have  been  lost, 
through  the  error  of  confounding  all  agents  which  excite  reaction  in  the  system  with 
those  which  are  absolutely  essential  to  life,  and  which  renovate,  while  they  stimulate  the 
organs  ;  the  false  notion  haying  been  thereby  induced  that,  because  certain  stimuli  feed,  as 
it  were,  the  flame  of  life,  stimulating  agents  generally  are  necessary  to  life." — (Miill.  Phys., 
p.  62.)  "  From  this  confounding  under  one  head  different  kinds  of  stimuli,"  says  Dr. 
Bell,  "  have  arisen  pernicious  abuses  in  hygeine,  the  worst  of  which  was  converting  alco- 
holic stimuli  into  substances  of  daily  use,  and  attributing  to  them  the  power,  not  only  of 
strengthening,  but  of  renovating  the  organs ;  a  doctrine  false  in  physiology,  and  eminently 
destructive  in  practice." — Am.  Ed. 
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of  the  system  by  remedies'?  My  answer  is,  that  from  the  vials  of 
the  laboratory  we  cannot  infuse  into  the  living  body  any  such  spe- 
cific elixir  j  we  cannot  directly  increase  the  vis  vita  ;  but,  by  remo- 
ving the  obstacles  which  oppose  the  effects  of  nature,  we  can  enable 
her  to  do  so.  There  is  scarcely  a  remedy,  therefore,  that  might 
not  properly  fall  under  the  designation  of  a  stimulant ;  thus,  con- 
gestion may  take  place  in  a  nervous  centre,  and  the  whole  system, 
in  consequence  of  the  oppression,  exhibit  symptoms  of  declining 
power ;  in  such  a  case,  venesection  is  a  stimulant.  The  two  most 
essential  processes  of  animal  life  are  nutrition  and  excretion,  and 
these  are  exclusively  performed  by  capillary  vessels ;  suppose  the 
balance  of  their  circulation  to  be  disturbed;  mercury,  by  restoring 
and  equalizing  it,  might,  in  certain  cases,  prove  a  true  stimulant. 
The  body  may  also  exhibit  symptoms  of  languor  from  intestinal 
and  biliary  accumulation ;  under  such  circumstances,  a  purgative 
assumes  the  character  of  a  stimulant.  The  nervous  system  may 
be  in  a  condition  that  repels  sleep  ;  a  judicious  and  well-directed 
narcotic,  inasmuch  as  it  affords  the  means  of  indirectly  giving  pow- 
er to  the  bodj'^,  may  be  correctly  considered  as  a  stimulant.  We 
may  also  imagine  a  state  of  the  body  in  which  the  Vital  Stimuli^ 
the  only  true  source  of  power,  are  inoperative  ;  in  which  case  our 
medicinal  stimulants  may  supply  such  temporary  force  as  will  ena- 
ble the  machine  to  continue  its  operations,  until  the  morbid  causes 
shall  have  passed  away.  Examples  of  the  benefit  to  be  derived 
from  such  a  practice  are  too  obvious  to  require  enumeration.  Syn- 
cope, or  faintness  from  hemorrhage  or  other  causes,  requires  a  dif- 
fusible stimulant  to  keep  the  heart  in  action,  until  the  vital  powers 
are  restored. 

56.  If,  then,  the  operation  of  a  medicinal  stimulant  be  that  of  en- 
abling the  body  to  avail  itself  of  the  full  benefit  of  the  vital  stimuli, 
by  removing  the  impediments  to  their  action,  we  must  at  once  per- 
ceive how  imperfect  must  be  every  classification  that  does  not  ac- 
knowledge pathology  as  its  foundation. 

57.  From  the  too  common  error  of  mistalcing  action  for  power, 
and  of  regarding  that  which  is,  in  fact,  only  borrowed  for  an  actu- 
al increase  of  capital,  the  practitioner  has  often  concluded  that  de- 
bility and  stimulants  (I  use  these  terms  according  to  their  popular 
acceptation)  constantly  stand  towards  each  other  in  the  relations 
of  Disease  and  Remedy  ;  the  same  false  reasoning  will  also  lead 
him  to  conclude  that  a  debilitated  patient  can  never  bear  depletion, 
forgetting  that  the  weakness  may  be  the  effect  of  disease,  the  re- 
moval of  which  can  alone  restore  strength.  The  practical  applica- 
tions of  these  views  are  as  numerous  as  they  are  important,  and 
we  shall  have  frequent  occasion  to  refer  to  them. 

58.  According  to  Dr.  Murray's  arrangement,  stimulants  are  di- 
visible into  two  classes:  viz.,  1.  Into  those  which  are  Diffusible  j 
and,  2.  Those  which  are  Permanent  :  a  distinction  of  no  small  im- 
portance in  its  practical  bearings.  The  former  rapidly  diffusing 
their  influence,  and  urging  forward  the  vital  movements,  and  being 
as  quickly  succeeded  by  a  collapse,  or  exhaustion  of  power  ;  while 
the  latter,  on  the  contrary,  so  slowly  and  almost  imperceptibly  act- 
ing on  the  living  body,  as  to  allow  the  restorative  influence  of  the 
Vital  Stimuli  to  keep  pace  with  the  increased  expenditure  they  may 
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have  occasioned,  and,  consequently,  to  prevent  the  occurrence  of 
collapse. 

59.  Diffusible  stimulants,  although  they  differ  from  each  other 
both  in  their  primary  and  secondary  effects,  still  possess  so  many 
qualities  in  common,  and  present  such  a  general  similitude,  as  to 
justify  their  arrangement  under  one  comprehensive  division.  They 
all  produce  a  rapid  but  transient  increase  in  the  action  of  the  vas- 
cular and  nervous  systems,  followed  by  symptoms  of  collapse  }  but 
the  specific  nature  and  extent  of  the  secondary  effects  vary  essen- 
tially in  the  different  orders,  and  hence  sanction  the  distinctions  of 
exhilarants,  narcotics,  and  antispasmodics. 
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60.  It  is  a  great  defect  in  the  classification  of  Dr.  Murray,  that 
no  distinct  place  is  assigned  to  an  order  of  diffusible  stimulants 
that  cannot  properly  fall  under  the  denomination  of  either  narcotic 
or  antispasmodic,  nor  be  correctly  assimilated  with  that  of  tonic, 
since  their  practical  value  depends  upon  the  rapidity  of  their  ac- 
tion. It  is  true  that  the  vegetable  bodies  which  constitute  the  class 
of  Jiromatic  Stimulants  are  very  intimately  related  to,  though  very 
distinct  from,  that  of  tonics ;  indeed,  in  many  of  the  more  efficient 
vegetables  of  the  latter  kind,  the  two  qualities  are  very  generaily 
blended,  as  we  shall  hereafter  have  occasion  to  remark. 

61.  They  are  generally  characterized  by  a  fragrant  smell,*  and 
produce  upon  the  organ  of  taste  a  peculiar  sensation  of  warmth  and 
pungency,  and  occasion,  when  swallowed,  a  corresponding  impulse 
upon  the  stomach,  which  is  rapidly  communicated  to  the  remote 
parts  of  the  body. 

62.  Those  derived  from  the  vegetable  kingdom  are  indebted  for 
their  virtues  to  the  presence  of  an  essential  oil,  or  resin.  Ammo- 
nia, spirit,  and  ether  may  be  regarded  as  products  of  art. 

63.  Medicines  of  this  kind,  when  administered  for  the  purpose 
©f  dispelling  flatus  from  the  alimentary  canal,  have  been  termed 
"  Carminatives."!  They  would  seem  to  act  by  imparting  a  sudden 
atimulus  to  the  distended  muscular  coat  of  the  stomach  and  intes- 
tines, by  which  the  accumulated  gas  is  propelled  through  the  up- 
per orifice,  or  carried  downward,  and  discharged  per  anum  ;  for 
this  tube,  like  the  bladder,  when  greatly  distended,  becomes  unable 
to  relieve  itself,  partly  in  consequence  of  the  exhausted  state  of  its 
overstretched  fibres,  and  partly,  perhaps,  from  a  contraction  of  the 
cardia;  for  spasmodic  action  is  not  unfrequently  associated  with 
loss  of  power. 

*  apu/ia,  which  is  compounded  of  apt,  very,  and  oSiuj  or  oajxri,  smell. 

t  The  origin  of  this  term  is  to  be  traced  to  the  superstitious  custom  of  curing  suchcom- 

gaints  by  incantations  in  verse  (Carmina),  or  perhaps  it  may  be  understood  metaphorical- 
, ,  as  expressive  of  the  instantaneous  relief  which  these  medicines  are  capable  of  affording ; 
(derating,  as  it  were,  like  a  charm. 
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NARCOTICS. 
Synon. — Anodynes — Hypnotics — Soporifics. 

64<.  Substances  which,  in  moderate  doses,  occasion  a  temporary 
increase  of  the  actions  of  the  nervous  and  vascular  systems,  but 
which  is  followed  by  a  greater  depression  of  the  vital  powers  than 
is  commensurate  with  the  degree  of  previous  excitement,  and 
which  is  generally  followed  by  sleep.*  In  large  doses,  the  symp- 
toms of  diminished  sense  and  action  follow  so  immediately,  that 
the  previous  stage  of  increased  action  is  very  obscure,  or  not  in 
the  least  perceptible. 

65.  These  facts  have  led  many  physiologists  to  deny  the  stimu- 
lant nature  of  narcotics,  and  to  consider  their  primary  operation 
as  one  of  a  depressing  kind,  and  hence  to  arrange  them  under  the 
general  denomination  of  Sedatives.  If  we  refer  to  the  classifica- 
tion of  CuUen  (p.  104),  we  shall  find  that  the  arrangement  of  these 
bodies  has  been  directed  in  strict  conformity  with  such  a  view  of 
the  subject ;  but  it  may  be  asked.  How  the  increased  excitement 
and  exhilaration  which  so  obviously  follow  the  administration  of 
these  bodies,  in  small  doses,  can  be  reconciled  with  the  theory 
which  regards  them  as  absolutely  and  primarily  sedative  1  In  or- 
der to  combat  an  argument  so  fatal  to  his  hypothesis.  Dr.  Cullen 
summons  to  his  aid  the  potent  intercession  of  his  tutelar  deity,  the 
*'  Vis  Medicatrix,^''  a  power  which  he  supposed  to  preside  over  the 
living  body,  and  with  anxious  violence  to  resist  the  invasion  of 
everything  that  is  noxious,  or  hostile  to  its  health  and  well-being  j 
with  such  assistance  it  was  not  difficult  to  explain  any  paradox  in 
physiology  ;  and  the  anomalies  attending  the  agency  of  narcotic 
medicines  were,  accordingly,  in  the  school  of  Cullen,  easily  recon- 
ciled with  the  views  of  a  favourite  theory.  He  supposed  that 
whenever  a  '■^sedative'''  was  applied  in  a  moderate  dose,  the  '•''vis 
medicatrix''^  took  the  alarm,  and  excited  all  the  powers  of  the  sys- 
tem in  order  to  throw  off  the  noxious  application,  and  that  thus 
indirectly  arose  those  peculiar  symptoms  of  increased  action ;  but 
when  the  dose  was  more  considerable,  he  contended  that  the  con- 
servative power  of  the  system  was  silenced,  and  unable  to  offer 
any  salutary  assistance,  and,  consequently,  that  universal  depression 
immediately  followed.  But  there  is  no  direct  evidence  in  support 
of  the  existence  of  such  a  power,  and  still  less  of  its  influence  upon 
such  occasions;  it  is  far  more  philosophical  to  refer  the  operation 
of  narcotics  to  a  peculiar  stimulating  power,  remarkable  for  the 
extreme  rapidity  with  which  it  exhausts  the  energy  of  the  nervous 
system.  No  one  will  deny  the  stimulating  power  of  alcohol,  and 
yet  a  very  large  draught  of  this  liquor  will  occasion  extreme  ex- 
haustion, even  to  the  extinction  of  life,  without  the  occurrence  of 
any  signs  of  previous  excitement ;  nor  will  any  one  be  disposed  to 
question  the  depressing  influence  of  opium,  and  yet  small  doses 
have  enkindled  excitement,  and  sustained  the  powers  of  life,  under 
circumstances  of  extreme  and  alarming  exhaustion.  During  the 
severe  campaigns  of  the  late  war,  the  surgeons  of  the  French  army 

*  Narcotics,  from  vdpio),  torpedo,  an  animal  which  has  the  power  of  stwpifying  any  ani- 
mal that  it  touches. 
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were  in  the  practice  of  administering  opium  and  Cayenne  pepper  to 
the  soldiers  who  were  exhausted  by  fatigue  j  and  it  is  well  known 
that  the  votaries  of  fashion  in  this  town  have  been  in  the  habit  of 
taking  opium  to  sustain  their  powers  under  repeated  dissipation  j 
while  it  is  to  be  feared  that  those  who,  from  various  motives,  have 
abjured  the  use  of  spirits,  may  have  contracted  the  habit  of  taking 
opium*  as  a  substitute,  for  by  due  regulation  of  this  drug  as  to 
dose  and  repetition,  the  exciting  influence  is  continued  without 
the  occurrence  of  depression  or  sleep.  By  some  of  the  Oriental 
nations  it  is  employed  for  the  same  purposes  that  we  take  spiritu- 
ous potations  jf  by  the  Turks  especially,  to  whom  our  more  gen- 
erous beverages  are  prohibited  by  a  religious  ordinance.  It  is  so- 
licited to  inspire  courage,  to  soothe  sorrow,  or  dissipate  the  re- 
membrance of  misfortune ;  to  awaken  the  fancy  to  more  brilliant 
exertions,  or  to  create  that  mild  composure  and  serenity  of  feeling 
which  is  desirable  after  the  cares  and  solicitudes  of  an  active,  per- 
plexing, and  arduous  scene  ;  it  is,  in  short,  the  support  of  the  cow- 
ard, the  solace  of  the  wretched,  and  the  daily  source  of  intoxica- 
tion to  the  debauchee. 

65.  Narcotics,  of  which  opium  is  the  most  powerful  and  defi- 
nite, are  medicinally  employed  either  for  their  primary  or  second- 
ary effects,  that  is,  as  stimulants  or  sedatives;  their  application, 
therefore,  like  that  of  other  remedies,  will  be  judicious  or  other- 
wise, according  to  the  indications  of  the  case,  and  the  manner  in 
which  they  are  adapted  to  answer  them ;  but  I  apprehend  that 
there  is  no  class  of  medicines  whose  specific  effects  are  so  entire- 
ly dependant  upon  the  dose  ;  and  we  may  possibly  ascribe  the  di- 
versity of  opinion  that  has  existed  upon  the  propriety  of  adminis- 
tering opium  in  inflammatory  affections  to  the  opposite  effects 
produced  by  different  doses.  Again,  where  our  object  is  to  allay 
pain  and  relax  spasm,  small  doses  will  have  a  tendency  to  aggra- 
vate the  symptoms,  whereas  in  larger  doses  they  will  be  speedily 
relieved ;  as,  for  instance,  in  the  passage  of  calculi,  or  gall-stones. 

66.  In  conclusion,  it  may  be  observed,  that  there  is  probably  no 

*  The  consumption  of  opium  in  this  country  is  evidently  upon  the  increase.  In  1838, 
95,832  lbs.  were  imported,  of  which  31,204  lbs.  were  for  home  consumption ;  in  1839, 196,246 
lbs.  were  imported,  the  home  consumption  of  that  year  having  increased  to  41,671  lbs. 

t  A  few  facts  in  relation  to  the  opium-trade  of  China  will  serve  to  show  the  enormous 
quantities  of  this  drug  consumed  by  some  of  the  Eastern  nations.  The  value  of  the  opi- 
um imported  into  the  ports  of  Canton  and  Macao,  from  the  different  ports  of  British  India, 
averages  more  than  twenty  millions  of  dollars  annually.  The  value  of  the  opium  imported 
into  the  port  of  Canton  alone,  as  appears  from  the  report  of  the  "  East  India  and  China 
Association,"  amounted  to  the  following  sums : 

From  the  1st  of  April,  1834,  to  31st  of  March,  1835  ....  $9,654,970 
«  "  1835  "  "        1836   ....  17,388,622 

«  «  1836  "  "        1837   ....  19,292,826 

«  "  1837  "  "         1838   ....  13,504,630 

During  the  last  five  years,  the  annual  quantity  imported  into  the  above-named  ports  has 
reached  as  high  as  40,000  chests,  which,  at  $700  per  chest,  the  average  price,  amounts  to 
the  sum  of  28,000,000  of  dollars.  And  this  does  not  include  the  opium  annually  smuggled 
into  the  empire,  by  numerous  vessels  engaged  in  this  traffic  along  the  coast,  of  which,  ac- 
cording to  Mr.  Malcolm,  there  were  twenty-four  constantly  employed  in  1839.  In  1838,  20,000 
chests  of  opium  belonging  to  British  merchants  were  seized  and  destroyed  at  Chinkow,  by 
Commissioner  Linn,  by  command  of  the  emperor.  Although  the  entire  opium-trade  is  con- 
traband, being  strictly  prohibited  by  the  Chinese  government,  yet  British,  and  it  is  beheved 
American,  merchants  are  engaged  in  introducing  it,  the  former  under  the  protection  of 
their  government.  One  half  of  the  opium  thus  clandestinely  and  basely  introduced  into 
China  is  grown  by  the  East  India  Company,  chiefly  in  the  provinces  of  Behar  and  Benares, 
and  the  remainder,  except  a  little  from  Turkey,  in  the  native  states  of  Malwa.— ilTn.  £d. 
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class  of  medicinal  bodies,  the  individuals  of  which  are  less  disposed 
to  bend  and  conform  to  an  artificial  arrangement ;  each  would 
seem  to  have  its  own  particular  mode  of  operation,  and  to  affect 
sensibility  in  its  own  peculiar  manner ;  and  hence  the  practitioner 
will  often  find  that,  after  the  failure  of  one  narcotic,  the  adminis- 
tration of  another  will  induce  sleep  or  tranquillity.  It  must  also 
be  remarked,  that  the  three  classes  of  diffusive  stimulants,  however 
much  the  individuaPsubstances  of  each  may  differ,  are  not  separa- 
ble from  one  another  by  any  very  broad  or  well-defined  distinc- 
tion ;  alcohol,  which  is  properly  arranged  under  the  class  of  exhil- 
arants  or  excitants,  might,  without  any  violation  of  principle,  stand 
at  the  head  of  narcotics  ;  and  there  is  scarcely  a  narcotic  that 
might  not,  with  equal  propriety,  fall  under  the  denomination  of  an 
anti-spasmodic  remedy. 


CONTRA-STIMULANTS,  OR  SEDATIVES. 

67.  However  ingeniously  the  theorist  may  have  attempted  to 
identify  sedatives  with  narcotics,  so  as  to  include  them  under  the 
same  artificial  division,  the  practitioner  who  has  carefully  observed 
and  compared  the  effects  of  these  agents  must  withhold  his  assent 
to  such  an  alliance.  A  Sedative,  in  whatever  dose  it  may  be  given, 
is  never  followed  by  the  slightest  indication  of  excitement :  it  di- 
rectly and  primarily  depresses  the  powers  of  life,  whereas  a  nar- 
cotic in  small  doses  never  fails  to  increase  the  vital  force.  It 
therefore  appears  to  me  to  be  practically  essential  that  we  should 
recognise  a  class  of  agents  so  evidently  distinct  from  all  others  ; 
not  for  the  sake  of  giving  support  to  a  particular  theory,  but  to 
warn  the  practitioner  against  an  error  of  practice,  that  of  combi- 
ning in  the  same  prescription  remedies  obviously  incompatible, 
from  a  belief  in  the  similarity  of  their  operation  ;  suppose,  for  in- 
stance, our  object  was  to  allay  irritability  by  Hydrocianic  acid,  would 
it  not  be  inconsistent  to  combine  it  with  a  small  dose  of  opium,  or 
a  more  considerable  one  of  alcohol  or  of  ammonia  ] 

68.  It  is  difficult,  and  perhaps  not  necessary,  to  frame  such  a 
theory  as  shall  satisfactorily  explain  the  modus  operandi  of  seda- 
tives ;  we  are  naturally  inclined,  from  analogy,  to  infer  that  all  vital 
changes  are  brought  about  by  active  impressions,  and  it  is  not  easy 
to  imagine  the  diminution  or  extinction  of  a  power,  except  as  the 
consequence  of  exhaustion  ;  thus  much,  however,  is  certain,  that 
some  material  change  is  immediately  produced  upon  the  nervous 
system,  by  which  it  ceases  to  be  acted  upon  by  the  ordinary  stim- 
uli ;  its  excitability  is  therefore  diminished  or  destroyed  ;  and  this, 
not  as  in  the  case  of  narcotics,  from  a  stimulus  having  rapidly  ex- 
hausted the  nervous  power,  and  left  the  body  in  a  state  of  col- 
lapse.* 

*  It  was  one  of  the  doctrines  of  the  celebrated  John  Brown,  that  "  the  sedative  affec- 
tions, as  they  are  called,  are  only  a  lesser  degree  of  the  exciting  ones,"  and  that  "  all  the 
bodies  in  nature  that  seem  to  be  sedative  are  debilitating,  that  is,  weakly  stimulant,  ow- 
ing their  debility  to  a  degree  of  stimulus  greatly  inferior  to  the  proper  one." — {^Elements  of 
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69.  Substances  which  are  supposed  to  possess  the  power  of  al- 
laying the  inordinate  action  of  muscular  structures. 

70.  Before  we  can  determine  how  far  we  are  justified  in  recog- 
nising any  distinct  class  of  bodies  as  capable  of  specifically  con- 
trolling spasmodic  action,  we  must  possess  an  accurate  notion  of 
the  nature  of  spasm,  and  of  the  causes  by  which  it  is  produced. 

71.  Sj^asm  may  be  defined  a  temporary,  irregular,  and  involun- 
tary action  of  muscles,  attended  with  more  or  less  pain,  and  fol- 
lowed by  exhaustion. 

72.  The  general  cause  would  appear  to  be  morbid  impressions 
upon  the  nervous  system,  of  which  the  following  are  the  principal 
exciting  causes. 

73.  1.  Irritation  of  the  nervous  centres. 

2.  A  loss  of  balance  between  the  nervous  and  sanguineous  system. 

3.  Irritation  in  the  primes  vice. 
4>.  Cold. 

5.  Excessive  muscular  reaction  excited  by  over  extension. 

6.  .d  laborious  effort  to  expel  foreign  matter. 

74.  This  view  of  the  subject  will  necessarily  lead  to  the  conclu- 
sion that  the  successful  treatment  of  spasm  will  depend  upon  the 
skilful  adoption  of  such  means  as  may  be  capable  of  removing  the 
cause  of  nervous  irritation,  rather  than  upon  remedies  which  may 
be  supposed  to  exert  any  specific  control  over  muscular  action  ; 
and  such,  undoubtedly,  is  the  line  of  practice  which  the  skilful 
physician  will  pursue.  Indications  of  a  plethoric  or  inflammatory 
condition  of  the  brain  or  spinal  marrow  will  be  met  by  depletion, 
while  symptoms  announcing  a  defective  state  of  the  sanguineous 
system  (for  spasm  may  equally  arise  from  these  opposite  conditions) 
will  be  combated  by  an  appropriate  treatment.  From  the  well- 
known  power  of  narcotics  in  allaying  irritation  and  pain,  they  will 
necessarily  furnish  important  resources,  and  by  rendering  the  ner- 
vous system  less  susceptible  of  noxious  impressions,  will  frequent- 
ly act  like  a  charm  in  resolving  spasm.  Are  we  led,  then,  from 
these  views,  to  exclude  from  our  arrangement  that  class  of  reme- 
dies properly  termed  Antispasmodics,  according  to  the  accredited 
definition,  or  are  they  to  be  regarded  as  synonymous  with  nar- 
cotics ]     I  shall  endeavour  to  answer  these  questions. 

75.  There  are  certain  medicinal  agents  which  appear  to  exert  a 

Medicine,  p.  8.)  According  to  this  theory,  no  change  can  take  place  in  any  organ  without 
previous  excitement,  and  it  is  only  by  our  excitement  that  the  excitability,  together  with 
life,  can  be  exhausted.  "  The  Brunonians  were  obliged  to  maintain,"  says  Miiller,  '•  that, 
whenever  exhaustion  was  produced  by  any  agent,  absolute  over-excitement  had  preceded 
this  exhaustion.  As  proof  of  this  assertion,  they  adduced  the  facts,  that  many  substances 
administered  in  small  quantity  stimulate,  a  larger  quantity  produce  quite  a  different  state, 
and  in  still  larger  quantity  cause  exhaustion.  The  effects  of  opium  furnished  them  with 
their  chief  illustration." 

Rasori  and  Tommasini,  distinguished  Italian  physiologists,  and  supporters  of  the  doc- 
trine oi  contra-stimulus,  in  opposition  to  Brown's  theory,  have  given  the  name  of  Contra- 
Stimulants  to  those  substances  which  produce  a  direct  sedative  impression  without  pre- 
vious excitement ;  that  is,  which  directly  diminish  the  excitabihty  of  parts.  Hence  they 
divide  all  medicines  into  stimulants  and  contea-stimulants.  But  while  they  have 
corrected  one  of  the  errors  of  Brown,  they  have  failed  to  recognise  the  alterative  action  of 
remedial  agents,  which  may  well  be  regarded  as  the  most  important  of  all  the  effects  which 
are  produced  by  medicinal  substances. — Am.  Ed. 
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specific  control  over  spasmodic  action,  independent  of  any  influ- 
ence upon  its  exciting  causes ;  such  are  asafatida,  galbatium,  musk, 
castor,  ammonia,  camphor,  valerian,  &c.  j  and  it  is  remarkable  that, 
although  they  repress  inordinate  muscular  action,  and  resolve 
spasm  by  a  stimulating  operation,  for  the  pulse  is  quickened  under 
their  action,  their  administration  is  not  followed  by  that  diminished 
sensibility  and  collapse  which  characterize  the  effects  of  a  narcot- 
ic. To  account  for  this  difference,  it  has  become  a  question  which, 
however  curious  in  a  physiological  point  of  view,  does  not  open 
any  views  of  practical  interest  as  to  whether  narcotics  may  not 
differ  from  antispasmodics  in  directing  their  influence  upon  a  dif- 
ferent class  of  nerves,  the  former  acting  upon  nerves  of  sensation, 
the  latter  upon  those  of  motion. 

76.  The  influence  of  the  mind,  and  the  power  of  volition,  in  in- 
creasing or  allaying  spasmodic  action,  present  some  interesting 
points  of  inquiry,  and  may  explain  the  occurrence  of  phenomena 
not  otherwise  intelligible. 

77.  In  approaching  this  question,  we  are  at  once  carried  back 
to  a  subject  to  which  the  reader  has  already  been  directed,  '■'■the 
effects  of  mental  attention  on  bodily  organsy  [See  note,  p.  16.)  To 
illustrate  the  fact  that  spasmodic  action  may  be  maintained  by  the 
earnest  attention  of  the  sufferer  being  steadily  directed  to  the  af- 
fected muscles,  the  following  case  has  been  adduced :  A  man  has 
his  shoulder-joint  luxated ;  and,  after  various  attempts,  the  luxa- 
tion cannot  be  reduced  on  account  of  the  spasm  that  has  super- 
vened, and  which  is  maintained  by  the  attention  of  the  patient  be- 
ing directed  solely  to  that  part  j  but  abstract  the  attention,  and  the 
spasm  instantly  yields,  and  the  head  of  the  humerus  slips  into  the 
socket.  In  like  manner,  by  concentrating  the  attention  upon  any 
other  set  of  muscles,  and  thus  directing  the  stimulus  of  volition 
from  those  affected,  the  spasm  may  be  resolved.  Upon  this  prin- 
ciple we  may  explain  the  beneficial  effects  which  are  said  to  arise 
in  cases  of  cramp,  from  forcibly  squeezing  a  roll  of  brimstone, 
which,  from  the  warmth  of  the  hand,  soon  snaps  ;  the  popular  belief 
that  this  fracture  is  in  some  way  connected  with  the  antispas- 
modic virtues  of  the  substance,  is  absurd  j  the  only  medicinal  pow- 
er of  the  brimstone  consists  in  affording  an  object  for  the  hand  to 
grasp  vehemently,  by  which  we  collect  and  concentrate  the  irri- 
table powers  in  a  set  of  remote  muscles.  The  sudden  application 
of  cold  by  the  affusion  of  water  may,  upon  the  same  principle, 
afford  relief;  a  spasmodic  constriction  of  the  skin  is  thus  produced, 
and  a  transfer  of  the  spasm  from  a  particular  part  to  the  general 
surface  effected.*  The  same  practice,  however,  under  different 
circumstances,  may  produce  internal  spasm,  as  already  explained 

Those  who  have  suffered  cramp  in  the  voluntary  muscles  must 
be  well  aware,  after  its  subsidence,  how  readily  it  may  be  re-exci- 
ted by  constantly  directing  the  attention  to  them. 

*  In  connexion  with  this  subject,  the  reader  will  find  much  ingenious  speculation  in  Dr. 
Darwin's  Zoonomia  (Sect,  ixuv.,  Diseases  of  Volition). 

P 
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78.  Substances,  whose  continued  administration  gives  strength 
and  vigour  to  the  body,  without  producing  sudden  excitement  or 
subsequent  depression. 

79.  When  the  vital  movements  have  been  accelerated  by  a  stim- 
ulant beyond  a  certain  point,  the  consequence  will  be  a  correspond- 
ing collapse,  as  already  explained  (58),  and  an  interval  must  elapse 
before  the  exhaustion  can  be  supplied,  and  the  natural  balance  re- 
established through  the  agency  of  the  Vital  Stimuli;  not  so,  howev- 
er, with  tonics ;  for  as  they  act  slowly,  and  yet  progressively,  time  is 
allowed  for  the  full  operation  of  the  vital  stimuli  to  supply  an  in- 
flux of  power  which  shall,  at  least,  equal  the  demand  for  it,  and, 
consequently,  no  collapse  can  take  place  j  but  more  than  this  is 
effected  j  for  since  the  reanimating  or  restorative  functions  will 
necessarily  partake  of  the  general  excitement,  they  will  be  urged 
with  increasing  activity,  and  thus,  as  it  were,  by  an  ascending 
scale,  will  the  energies  of  every  part  be  gradually  and  permanent- 
ly increased,  and  the  general  standard  of  strength  raised.  To  en- 
sure, however,  this  desirable  result,  we  must  be  careful  so  to  reg- 
ulate the  application  of  the  vital  stimuli,  by  a  judicious  system  of 
medical  training,  as  shall  ensure  the  full  benefit  of  their  revivifying 
influence.  Such  is  the  theory  by  which  I  propose  to  explain  the 
operation  of  tonics,  and  the  phenomena  will  be  found  to  correspond 
with  it  J  thus,  to  the  above  conditions  there  must  evidently  be  a 
limit ;  when  the  powers  of  the  system  have  been  urged  to  a  cer- 
tain amount,  or  as  far  as  may  be  consistent  with  its  well-being,  the 
tonics  assume  the  character  of  an  excitant  j  the  vital  stimuli  are 
no  longer  adequate  to  the  demand  made  upon  them,  and  indica- 
tions of  collapse  present  themselves.  Every  practitioner  of  expe- 
rience must  have  observed,  in  the  course  of  his  practice,  that  after 
the  protracted  use  of  a  tonic,  its  beneficial  effects  have  not  only 
ceased,  but  that  the  original  debility  has  even  returned.  I  have 
frequently  witnessed  such  an  effect  in  cases  where  the  patient  has 
consulted  me  at  distant  intervals,  during  which  he  has  contiriued 
a  prescribed  tonic  ;  in  the  same  manner,  a  too  protracted  use  of  a 
chalybeate  water  has  been  succeeded  by  a  return  of  that  state  of 
debility  for  the  cure  of  which  it  was  directed.  For  similar  rea- 
sons, if  the  tonics  be  given  when  the  powers  of  the  system  are  at 
their  maximum,  it  assumes  the  character  of  an  excitant,  and  its  ad- 
ministration is  followed  by  collapse.  The  practitioner,  from  these 
brief  remarks,  will  be  led  to  exhibit  tonics  with  caution,  and  will 
feel  that  much  more  judgment  and  circumspection  will  be  required 
than  is  usually  displayed  on  such  occasions.  The  fatal  error,  be- 
fore noticed  (57),  of  regarding  symptoms  of  weakness  and  tonics 
as  constantly  standing  towards  each  other  in  the  relations  of  dis- 
ease and  remedy,  has  too  often  led  the  routine  practitioners  into 
a  most  injurious  course  of  practice  :  loss  of  appetite,  or  general 
lassitude,  has  too  generally  been  the  signal  for  tonics  ;  but  should 
these,  as  frequently  happens,  be  accompanied  with  symptoms  of 
gastric  irritation,  such  as  a  dry  and  sometimes  red  tongue,  with  or 
without  thirst,  with  /ulness  of  the  epigastrium,  the  chances  are 
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that  the  disease  will,  by  such  means,  assume  a  more  inveterate 
character.  In  certain  affections  of  the  heart,  the  patient  will  often 
present  to  the  superficial  observer  that  combination  of  symptoms 
in  which  tonics,  under  other  circumstances,  are  most  beneficially 
given,  whereas  in  such  a  case  they  would  be  highly  injurious  ;  head- 
ache, cough,  oppressed  breathing,  and  increased  lassitude,  would 
be  the  probable  consequences  of  such  a  treatment. 

80.  The  evils  arising  from  the  injudicious  use  of  tonics  are  end- 
less. How  usual  is  it  for  a  patient  to  present  himself  to  a  physi- 
cian, full  of  lamentations  as  to  loss  of  appetite,  increasing  debility, 
and  feelings  of  inexpressible  discomfort,  notwithstanding  his  perse- 
verance in  strengthening  medicines  and  nourishing  diet !  the  very  plan 
he  ought  to  have  avoided.  A  course  of  alteratives  is  given — pur- 
gatives judiciously  interposed — the  diet  regulated — stimulants  with- 
drawn j  and  the  patient,  to  his  astonishment,  acquires  strength 
from  a  plan  calculated,  in  his  ideas,  to  diminish  it.  There  is  no 
functional  deviation  from  health  that  produces  greater  prostration 
of  the  powers  of  life  than  a  depraved  state  of  the  secretions ;  and 
it  should  be  a  universal  maxim,  never  to  admit  tonics  until  we 
have  satisfactory  evidence  upon  this  point.  Before  prescribing  a 
tonic,  the  prim(B  vies  should  be  carefully  cleared  of  all  foul  conges- 
tions, and  even  during  its  use  an  occasional  mild  aperient,  such, 
for  example,  as  rhubarb,  which  combines  a  tonic  with  its  laxative 
quality,  may  be  interposed  with  advantage. 

81.  In  explanation  of  the  operation  of  tonics,  it  has  been  affirmed 
that  a  state  of  permanent  tension  in  the  fibres  of  the  body  is  ne- 
cessary for  the  existence  of  life,  and  that  any  undue  departure 
from  such  a  condition  is  followed  by  debility ;  thus.  Sir  Gilbert 
Blane  observes,  that  no  muscle,  whether  voluntary  or  involuntary, 
can  act  unless  its  fibres  are  previously  in  such  a  state  that,  if  di- 
vided, they  would  shrink  by  their  own  resiliency,  leaving  an  inter- 
val between  the  cut  extremities  ;  the  same  may  be  said  of  the  vas- 
cular system  in  all  its  ramifications,  in  order  to  give  play  to  their 
contraction  in  grasping  and  propelling  their  contained  fluids.  To 
this  proposition  we  must  certainly  give  our  assent :  nor  can  we 
question  the  fact  that  certain  medicinal  bodies  have  the  power  of 
affecting  this  state  of  tension  ;  and  when  they  contribute  to  its  res- 
toration, they  are  properly  denominated  tonics.  We  are,  however, 
not  entitled  to  consider  them  as  producing  such  a  change  by  any 
chemical  or  mechanical  operation  upon  the  matter  of  which  the 
fibre  consists,  but  by  a  peculiar  action  upon  its  living  principle ;  it 
seems  also  probable  that  certain  poisons  may  produce  sudden 
death  by  their  agency  on  the  vital  principle,  by  which  the  tension 
of  the  heart  and  whole  artenai  system  are  immediately  relaxed. 

82.  Before  we  attempt  to  remedy,  by  the  resources  of  art,  any 
state  of  general  debility,  we  must  endeavour  to  ascertain  the  causes 
from  which  it  has  arisen.  Tonics,  like  the  other  remedies  which  we 
have  considered,  are  relative  in  their  operation ;  a  bitter  tonic  may 
cure  diarrhoea  or  obviate  costiveness,  according  to  the  condition  of 
the  alimentary  canal.  Venesection,  purgation,  or  whatever  will,  in 
certain  states  of  the  system,  occasion  a  salutary  change  in  its  vital 
powers,  may  produce  a  corresponding  alteration  in  the  tension  of 
its  fibres,  and,  consequently,  fall  under  the  denomination  of  a  tonic 
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remedy.  The  debility  may  have  been  produced  by  a  negligent  or 
injudicious  regulation  of  the  vital  stimuli,  as  more  particularly  in- 
cluded under  the  general  heads  of  diet,  air,  exercise,  and  sleep  ;  if 
so,  an  alteration  of  habits  may  be  all  that  is  required  for  a  cure. 

83.  It  has  been  stated  (81)  that  there  are  certain  medicinal  bod- 
ies that  would  appear  to  act  specifically^  and  are  in  particular  ca- 
ses indispensable  for  the  maintenance  of  healthy  tone  j  such  are 
vegetable  bitters,  derived  from  particular  plants,  which  produce  a 
powerful  effect  upon  the  digestive  organs,  and,  by  nervous  sympa- 
thy, upon  the  rest  of  the  system.  We  are  all  conscious  of  the  invig- 
orating effects  of  slight  bitters  upon  our  stomach,  and  their  presence 
in  malt  liquors  not  only  tends  to  diminish  the  noxious  effects  of 
such  potations,  by  counteracting  the  indirect  debility  which  they 
might  be  liable  to  occasion,  but  even  to  render  them,  when  taken 
in  moderation,  highly  acceptable  to  the  stomach,  and  efficient  pro- 
moters of  digestion.  The  custom  of  infusing  bitter  herbs  in  vinous 
drinks  is  very  ancient  and  universal ;  the  Poculum  Msinthiatum 
was  regarded  in  remote  ages  as  a  wholesome  beverage,  the  worm- 
wood being  supposed  to  act  as  an  antidote  to  drunkenness.  The 
Swiss  peasant  cheers  himself  amid  the  frigid  solitude  of  his  gla- 
ciers with  a  spirit  distilled  from  Gentian,  the  extreme  bitterness^ 
of  which  is  relished  with  a  glee  which  is  quite  unintelligible  to 
a  more  cultivated  taste,  and,  perhaps,  less  acceptable  to  a  stomach 
accustomed  to  more  nutritive  and  digestible  aliments.  With  re- 
gard to  the  natural  use  of  hitter  extractive^  it  may  be  assumed  as  a 
general  proposition,  that  it  stimulates  the  stomach,  corrects  putre- 
fying and  unwholesome  nutriment,  checks  acetous  fermentation, 
promotes  tardy  digestion,  increases  the  nutritive  powers  of  those 
vegetables  with  which  it  is  naturally  united,  and  furnishes  a  reme- 
dy for  the  deranged  functions  of  the  stomach  in  general,  and, 
through  the  sympathetic  medium  of  that  organ,  for  the  atony  of  re- 
mote parts  in  general ;  and  I  shall  hereafter  show,  that  in  its  medi- 
cinal applications  it  is  certainly  capable  of  imparting  additional 
activity  to  many  remedies,  while  it  will  render  the  stomach  and 
system  more  susceptible  of  their  salutary  impressions. 

84.  Bitter  Extractive  would  appear  to  be  essential  to  healthy  di- 
V  gestion  in  herbivorous  animals,  acting  as  a  natural  stimulus  to  their 

'organs  ;  for  it  has  been  shown,  by  a  variety  of  experiments,  that  it 
passes  through  the  alimentary  canal  without  suffering  any  diminu- 
tion in  its  quantity  or  change  in  its  nature.  No  cattle  will  thrive 
upon  grasses  which  do  not  contain  a  portion  of  this  vegetable  prin- 
ciple; this  fact  has  been  most  satisfactorily  proved  by  the  re- 
searches of  Mr.  Sinclair,  gardener  to  the  Duke  of  Bedford,  which  are 
recorded  in  that  magnificent  work,  the  "  Hortus  Gramineits  Wo- 
BURNENsis."  They  also  show  that,  if  sheep  are  fed  on  yellow  tur- 
nips, which  contain  little  or  no  bitter  principle,  they  instinctively 
seek  for,  and  greedily  devour,  any  provender  which  may  contain  it, 
and  that,  if  they  cannot  so  obtain  it,  they  become  diseased  and  die. 
As  an  ingredient  in  vegetable  provender,  I  think  it  may  be 'admit- 
ted as  a  fact,  that  its  importance  is  in  an  inverse  ratio  with  the  nu- 
tritive powers  of  the  food;  thus,  Sir  H.  Davy,  in  comparing  the 
composition  of  the  soluble  products  afforded  by  different  crops 
from  the  same  grass,  found,  in  every  trial,  the  quantity  of  truly  nu- 
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triiive  matter,  and  the  least  proportion  of  bitter  extractive  and  saline 
matter,  in  that  cut  when  the  seed  was  ripe,  while  in  the  autumnal 
crops  these  relations  were  uniformly  found  inverted  {ElemerUs  of 
Agricultural  Chemistry).  In  accordance,  therefore,  with  that  uni- 
versal scheme  of  self-adjustment  and  compensation  which  influ- 
ences all  the  operations  of  nature,  we  find  that  cultivation,  which 
extends  the  nutritive  powers  of  vegetable  bodies,  is  generally  found 
to  diminish  their  bitterness.  The  natural  history  of  the  potato  of- 
fers a  striking  illustration  ;  for  the  roots,  which  have  been  so  great- 
ly improved  by  culture,  are,  in  their  wild  state,  both  small  and  bit- 
ter. Molina,  in  his  History  of  Chili,  speaking  of  the  potato,  says,  "  It 
is,  indeed,  found  in  all  the  fields  of  this  country,  but  the  plants  that 
grow  wild,  called  by  the  Indians  Maglia,  produce  only  very  small 
roots  of  a  bitter  taste."  Dr.  Baldwin  also  found  the  wild  parent  of 
the  potato  plant  at  Monte  Video  j  and  Mr.  Lambert  informs  us  that 
this  statement  has  been  confirmed  by  Captain  Bowles,  during  his 
residence  at  the  South  American  station ;  he  says,  "  It  is  a  com- 
mon weed  in  the  gardens,  bearing  small  tubers,  but  too  bitter  for 
use." — {Royal  Institute  Journal,  No.  xix.)  Gummy  matter,  which 
seems  to  result  from  the  first  change  of  the  sap,  is  undoubtedly  ren- 
dered more  digestible  and  nutritive  by  the  presence  of  a  bitter  ; 
pure  gum  is  not  very  much  disposed  to  yield  to  the  assimilative 
functions ;  "  it  frequently  passes  through  the  bowels^"  says  Dr. 
Chapman,  "  very  little  changed,*  as  I  have  witnessed  a  thousand 
times."  We  may  infer,  therefore,  the  value  of  the  bitter  principle 
in  the  Lichen  Islandicus,  as  an  article  of  food  for  animals  in  north- 
ern latitudes.  We  are  also  told  that  boiled  linseed  constituted  the 
sole  diet  of  the  people  of  Zealand  during  a  scarcity  of  long  contin- 
uance, on  which  occasion  symptoms  of  great  debility  occurred,  at- 
tended with  those  of  dyspepsy ;  so,  again.  Professor  Fritze,  in  his 
Medical  Annals,  states  that  vegetable  mucilage,  when  used  afe  a 
principal  article  of  diet,  relaxes  the  organs  of  digestion,  and  pro- 
duces a  viscid,  slimy  mucus,  and  a  morbid  condition  of  the  primae 
vise ;  it  is  probable  that  such  effects  might  have  been  obviated  by 
the  addition  of  bitter  extractive.  For  the  same  reason,  animals 
that  feed  in  marshy  lands  on  food  containing  but  little  nourishment, 
are  best  defended  from  the  diseases  they  are  liable  to  contract  in 
such  situations  by  the  ingestion  of  bitter  plants  ;  thus  has  it  been 
found  that  the  Menyanthes  Trifoliata  (the  water  trefoil),  which,  on 
account  of  its  bitterness,  has  been  used  as  a  substitute  for  hops,  is 
a  cure  for  the  rot  in  sheep,  when  given  in  doses  of  a  drachm  of  the 
powdered  leaves ;  and  Dr.  William  Bulleyn,  the  contemporary  of 
Turner,  the  father  of  English  botany,  observes  in  his  work,  entitled 
"The  Bulwark  of  Defence,"  that  Tormentil  in  pastures  will  pre- 
vent the  rot  in  sheep.  Upon  these  occasions  nature  would  appear 
to  be  very  kind,  for  the  particular  situation  that  engenders  endem- 
ic disease  is  generally  congenial  to  the  growth  of  such  plants  as 
operate  as  antidotes.  I  formerly  offered  these  remarks  upon  the 
subject  of  Bitter  Extractive,  from  a  conviction  that  they  might  con- 
tribute to  the  establishing  just  and  philosophical  views  respecting 
the  modus  operandi  of  many  vegetable  tonics  j  but  I  never  intended 

*  Discourses  on  the  Elements  of  Therapeutics  and  Materia  Medica,  by  N.  Chapman, 
M.D.,  Philadelphia,  1819. 
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to  assert  that  bitterness  is  essential  to  all  tonics,  or,  in  other  words, 
the  Tonic  principle  ;  nor  did  I  ever  maintain,  as  Dr.  A.  T.  Thomson 
appears  to  have  inferred  from  my  observations,  that  without  bitter- 
ness  no  vegetable  could  possess  tonic  properties.  I  am  also  well 
aware  that  there  are  many  different  kinds  of  bitterness,  different 
both  with  regard  to  chemical  composition  and  medicinal  property  j 
some  are  highly  purgative,  others  eminently  poisonous ;  and  yet 
1  am  by  no  means  prepared  to  say  that,  in  all  cases,  the  difference 
consists  in  a  real  opposition  of  quality,  rather  than  in  a  relative 
degree  of  intensity.  Aloes  purge,  but  in  minute  doses  I  am  dis- 
posed to  regard  them  as  tonic ;  the  decoctum  Aloes  compositum,  in 
doses  insufficient  to  produce  purgation,  certainly  possesses  such  a 
property  j  on  the  other  hand,  the  salts  of  Quina,  although  eminent- 
ly tonic,  have,  in  excessive  doses,  produced  palpitation,  and  even 
sync^ope  j  while  Strychnia^  in  very  minute  doses,  will  display  tonic 
powers,  probably  by  stimulating  that  portion  of  the  nervous  sys- 
tem, upon  the  due  action  of  which  muscular  tone  has  been  sup- 
posed to  depend,  viz.,  the  &pinal  or  '■^Excito-raatory'^  system  of  Dr. 
Marshall  Hall.  I  am  also  well  satisfied  that  certain  metallic  com- 
pounds, not  characterized  by  bitterness,  act  as  tonics,  although,  in 
connexion  with  my  previous  remarks,  I  incidentally  alluded  to  the 
bitterness  which  distinguished  that  metallic  tonic  as  a  coincidence 
worthy  of  notice.* 
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85.  Substances  which,  when  applied  to  the  living  body,  corrugate 
and  condense  its  fibres,  and,  at  the  same  time,  exert  a  tonic  influence 
through  the  medium  of  its  living  principle. 

86.  If  the  above  definition  be  admitted,  it  is  evident  that  no  very- 
broad  line  of  distinction  can  be  drawn  between  astringents  and  ton- 
ics J  and,  indeed,  such  an  inference  has  the  support  of  experience, 
since  tonics  occasionally  act  as  astringents,  and  astringents  as  toji- 
ics.  There  is,  however,  this  obvious  difference,  that  although  ton- 
ics increase  the  tension  of  muscular  structures,  the  effect  is  slowly 
produced  ;  whereas  astringents  cause  sudden  contraction,  and  on 
that  account  more  nearly  approach  the  character  of  a  diffusible 
stimulant,  and  yet  they  materially  differ  from  it  in  not  being  fol- 
lowed by  collapse. 

*  The  difference  between  an  accomplished  physician  and  a  quack  is  strikingly  manifest- 
ed in  the  use  which  they  respectively  make  of  tonic  medicines.  The  former  regards  de- 
bility in  general  as  the  consequence  of  an  oppressed  condition  of  the  vital  powers,  or  the 
result  of  organic  disease,  requiring,  for  the  most  part,  evacuants,  followed,  perhaps,  by  al- 
teratives, or,  rather,  a  judicious  application  of  the  vital  stimuli ;  while  the  latter  considers 
all  cases  of  debility  as  demanding  the  use  of  tonic  substances,  which  are  administered  with 
a  Uberal  hand,  and  with  no  discrimination.  Functional  derangements  are  thus  often  con- 
verted into  organic  affections,  and  disorders  which  were  slight  in  the  beginning,  requiring, 
it  may  be,  no  medication,  are  thus  stimulated  into  structural,  if  not  fatal,  disease.  It 
should,  therefore,  never  be  forgotten,  that  tonics,  as  Dr.  Paris  has  remarked,  are  but  rela- 
tive in  their  operation.  In  their  use  we  should  take  particular  care  that  the  article  be  care- 
fully selected  in  reference  to  the  particular  object  in  view ;  the  dose  properly  adjusted,  the- 
state  of  the  system  clearly  investigated,  and,  lastly,  the  effects  should  be  narrowly  watch- 
ed. With  these  precautions,  tonics  may  be  administered  with  comparative  safety,  and  some- 
times with  great  benefit. — Am.  Ed. 
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S7.  Astringency  in  any  substance  may  be  at  once  recognised  by 
the  organs  of  taste  ;  the  property  of  corrugating  the  papilla  of  the 
tongue,  and  o[  imparting  a  sensation  of  harshness  and  roughness  to 
the  palate,  being  too  peculiar  to  be  mistaken.  This  is  fortunate, 
for  there  does  not  exist  any  one  chemical  test  by  which  we  can  in- 
variably detect  the  presence  of  an  astringent  quality,  since  it  is 
found  to  reside  in  many  different  classes  of  substances ;  thus,  min- 
eral acids  are  powerfully  astringent ;  so  are  many  of  the  metallic 
salts,  as  those  of  iron,  zinc,  copper,  and  lead ;  and  some  of  the 
earths,  when  combined  with  acids,  of  which  alum  is  a  striking  ex- 
ample. The  vegetable  kingdom,  however,  furnishes  the  greater 
number  of  astringent  remedies,  and  chemistry  has  shown  that  this 
property  depends  upon  a  peculiar  proximate  principle,  character- 
ized by  its  forming  with  animal  gelatine  an  insoluble  compound 
(^Leather),  and  with  the  solutions  of  the  salts  of  per-oxide  of  iron 
precipitates  of  a  deep  blue  colour.  To  this  principle  the  name  of 
Tannin,  or,  more  lately.  Tannic  Acid,  has  been  given.  With  this 
there  is  another  acid,  with  one  or  two  exceptions,  universally  found 
associated,  viz.,  Gallic  Acid  j  the  presence  of  which  has  occasion- 
ed considerable  confusion,  as  it  was  doubtful  to  which  should  be 
attributed  the  astringent  principle  of  the  vegetable,  since  it  was 
difficult  so  entirely  to  separate  one  from  the  other  as  to  submit 
them  to  the  test  of  experience.*  Like  the  tannic  acid,  it  precipi- 
tates the  per-oxide  of  iron,  but  it  does  not  precipitate  gelatin,  nor 
does  it  disturb  the  vegetable  alkaloids.  It  is,  however,  astringent, 
and  would  appear  to  increase  the  astringency  of  the  tannic  acid, 
with  which  it  is  so  generally  associated.  Recent  experiments,  how- 
ever, have  shown  that  tannic  is  readily  converted  into  the  gallic 
acid  by  the  action  of  the  air;  thus,  according  to  Richter,  galls  do 
not  contain  more  than  3  5  per  cent,  of  their  weight  of  this  acid, 
and  yet,  if  the  solution  be  left  to  spontaneous  decomposition,  it  will 
yield  20  per  cent. ;  and  it  has  been  long  known  to  chemists,  that  the 
only  way  of  obtaining  it  in  any  considerable  quantity  from  the  in- 
fusion, is  to  leave  it,  covered  with  paper,  to  spontaneous  decompo- 
sition.    Pelouzef  is  even  of  opinion  that  galls  do  not  originally 

*  Tannic  acid  may  be  procured  sufiiciently  pure  for  every  medical  object  from  Catechu, 
which  is  generally  free  from  gallic  acid,  although  Dr.  Bostock  found  traces  of  it  in  a  spe- 
cimen which  he  examined.  For  this  purpose,  a  solution  of  the  substance  in  cold  distilled 
water  should  be  filtered,  and  then  evaporated  to  dryness  in  a  water-bath.  When  pure,  it 
is  colourless ;  its  taste  is  extremely  astringent,  without  any  bitterness.  It  has  no  smell. 
Water  dissolves  it  in  considerable  quantity,  and  the  solution  reddens  htmus.  It  decompo- 
ses the  alkaline  carbonates  with  effen'escence,  and  forms,  with  most  of  the  metallic  solu- 
tions, precipitates  which  are  Tannates.  Salts  containing  only  Prot-oxide  of  iron  are  not 
disturbed  by  it,  but  it  precipitates  the  Per-oxide  of  that  metal  of  a  deep  blue  colour.  The 
practitioner  should  know  that  the  salts  of  Cinchonia,  Quina,  Brucia,  Strychnia,  and  Morphia 
form,  with  the  solution  of  tarmic  acid,  white  precipitates,  very  little  soluble  in  water,  but 
very  soluble  in  acetic  acid. 

t  The  accurate  experiments  of  Pelouze  and  Liebig  have  not  only  proved  the  ultimate 
atomic  composition  of  these  acids,  but  have  shown  how  tannic  acid,  by  the  appropriation 
of  oxygen,  may  be  converted  into  gallic  acid,  carbonic  acid,  and  water,  thus : 

2  atoms  of  tannic  acid  =  (C^s  H's  024)-HO» 

are  equal  to 

3  atoms  of  gallic  acid       .        .    C«'  H'  O's 
15  atoms  of  carbonic  acid  .        .    C's       O^ 

9  atoms  of  water      .        .  H'  0  ^ 

C36  His  OM 
Hence  every  two  atoms  of  tannic  acid  absorb  30  of  oxygen,  and  are  resolved  into  3  atoms 
of  gallic  acid -i- 15  carboiuc  acid+9  of  water. 
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contain  any  gallic  acid,  but  that  what  is  obtained  from  them  is 
formed  by  the  action  of  the  air  on  their  tannic  acid  j*  if  so,  this 
acid  must  be  regarded  as  a  product  rather  than  an  educt.  To  have 
drawn  a  distinction  between  these  acids  is  a  point  of  some  impor- 
tance in  the  history  of  vegetable  astringents,  and  may  suggest  pre- 
cautions essential  to  their  due  preparation. 

88.  Dr.  Cullen  proposed  to  explain  the  modus  operandi  of  vegeta- 
ble astringents  on  the  principle  of  their  action  in  the  process  of 
tanning.  We  may,  perhaps,  venture  to  admit,  that  in  certain  cases, 
in  which  the  remedy  comes  into  direct  contact  with  a  morbidly  se- 
creting surface,  some  such  chemical  effect  may  be  produced  ;f  but, 
in  general,  they  must  be  regarded  as  vital  agents,  influencing  the 
living  principle  of  the  structures  upon  which  they  act ;  it  may  be 
that  they  stimulate  the  ultimate  fibrils  of  the  motor  nerves,  and 
through  that  medium  condense  the  muscles  j  in  like  manner,  they 
may  act  as  stimulants  or  sedatives  upon  the  nerves  subservient  to 
the  organs  of  secretion,  and  thus  produce  salutary  changes  in  their 
functions.  Lead,  one  of  our  most  powerful  astringents,  has  obvi- 
ously a  sedative  operation,  and  the  same  may  be  said  of  the  appli- 
cation of  cold.  In  confirmation  of  the  theory  that  the  increase  of 
muscular  density  by  astringents  is  the  effect  of  their  action  upon 
the  living  rather  than  upon  the  physical  condition  of  the  structure, 
experiment  has  proved  that  a  muscle,  under  the  influence  of  ner- 
vous power,  will  sustain  a  weight  that  would  at  once  overcome  its 
cohesion  and  lacerate  its  fibres  after  death.  Astringents,  more- 
over, are  capable  of  acting  as  tonics,  of  curing  intermittent  fevers, 
and  of  obviating  states  of  general  debility  j  and,  let  me  add,  that 
gallic  acid,  which  is  in  itself  highly  astringent,  does  not  possess 
the  property  of  affecting  gelatine. 

89.  Astringents,  when  internally  administered,  would  appear  ta 
moderate  the  morbidly  increased  secretions  of  distant  parts,  and  to 
restrain  hemorrhage,  by  an  influence  upon  the  primcK  vi(z,X  which 
is  extended  by  sympathetic  action  to  the  more  remote  capillaries. 
It  is  not  difficult  for  any  person,  who  has  experienced  the  throb- 
bing sensation  which  is  produced  over  the  whole  body  by  the  acerb 
taste  of  the  sloe-juice,  to  conceive  the  possibility  of  such  a  sympa- 
thy ;  by  an  analogous  operation  is  the  cutis  anserina  (goose-skin) 
produced  by  the  contact  of  a  cold  substance  to  a  limited  portion 
of  the  skin,  the  practical  application  of  which,  as  I  have  already- 
stated  (42),  is  so  well  shown  by  the  popular  and  frequently  success- 
ful practice  of  thrusting  a  cold  key  down  the  back  to  stop  a  bleed- 
ing from  the  nose,  or  by  the  known  effect  of  cold,  applied  to  the 
feet  and  legs,  arresting  the  menstrual  discharge. 

90.  As  the  primary:- operation  of  astringents  by  actual  contact 
must  be  much  more  evident  and  powerful  than  that  which  can  re- 
sult from  sympathetic  action,  we  find  that  their  eflScacy  is  princi- 

*  Liebig  imagines  that  it  is  the  very  finely-divided  woody  fibre,  in  the  act  of  decay,  which 
in  moistened  gall-nuts  converts  the  Tannic,  with  such  rapidity,  into  the  Gallic  acid,  just  as 
a  piece  of  decaying  wood,  by  mere  contact  with  fresh  wood,  causes  the  latter  to  undergo 
the  same  change.  t  See  article  Injections,  part  iii. 

t  When  tannin  is  present  in  grasses,  as  Sir  H.  Davy  found  in  that  of  after-math  crops,  it 
is  voided  in  the  excrement  by  animals  who  feed  upon  it,  together  with  the  bitter  extractive, 
saline  matter,  and  woody  fibre. — Elem.  of  Agricult.  Chem.,  Appendix,  p.  61.  We  may,  there- 
fore, infer  by  analogy  that  it  does  not  enter  the  circulation. 
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pally  displayed  when  applied  locally  ;  thus,  in  that  relaxed  state 
of  the  capillary  vessels  which  occurs  after  inflammation  of  the 
mucous  membrane  of  the  eye,  astringent  lotions  act  as  charms ; 
and  there  can  be  no  doubt,  as  Andral  has  suggested,  that,  after  a 
gorged  state  of  the  alimentary  capillaries  from  irritation,  a  passive 
state  of  dilatation  may  continue,  after  the  source  of  irritation  has 
been  removed,  and  that  under  such  circumstances  a  stimulant  or 
astringent  may  force  the  vessels  to  resume  their  natural  dimensions, 
and  get  rid  of  the  blood  that  constantly  tends  to  dilate  them.  The 
decided  advantage  which  has  followed  the  exhibition  of  the  prepar- 
ations of  steel,  in  certain  chronic  derangements  of  the  alimentary 
canal,  may  probably  be  thus  explained. 

91.  As  the  morbid  excess  of  different  evacuations  may  arise  from 
various  and  opposite  states  of  the  living  system,  the  most  contrary 
remedies  may  assume  the  character  of  an  astringent.  Narcotics, 
at  the  head  of  which  stands  opium,  will  frequently  thus  act,  by  di- 
minishing the  irritability  upon  which  the  increased  discharges  may 
depend;  the  salts  of  lead  and  gold  fall  under  the  same  category.  In 
diarrhoea,  an  astringent,  properly  so  called,  diminishes  the  flow  of 
those  acrid  fluids  into  the  intestines,  by  which  their  peristaltic  mo- 
tions are  preternaturally  increased,  and  it  consequently  represses 
the  diarrhoea ;  a  narcotic,  under  similar  circumstances,  might  not 
repress  the  flow  of  the  acrid  matter  to  which  I  have  alluded,  but  it 
would  render  the  bowels  less  susceptible  of  its  stimulus,  and  would 
therefore  produce  the  same  apparent  alleviation,  although  by  a  very 
different  operation.  There  is  yet  a  third  species  of  remedy,  which 
may  operate  in  restraining  a  diarrhoea  of  this  description  ;  not  by 
stopping  the  flow  of  acrid  matter,  nor  by  diminishing  the  irritabil- 
ity of  the  intestinal  organs,  as  in  the  instances  above  recited,  but 
simply  by  acting  chemically  or  mechanically  upon  the  offending  mat- 
ter, so  as  to  disarm  it  of  its  acrid  qualities;  such,  for  instance,  is 
the  nature  of  absorbent,  testaceous,  and  demulcent*  medicines.  Pur- 
gatives may  sometimes  cure  a  diarrhoea  by  merely  removing  the 
morbid  matter,  the  presence  of  which  not  only  keeps  up  an  irrita- 
tion, but  assimilates  healthy  fluids  to  its  own  morbid  character. 
'  92.  One  of  the  most  important  applications  of  an  astringent  is 
for  the  purpose  of  arresting  hemorrhage,  when  it  is  termed  a  styp- 
tic. Although  the  pathology  of  hemorrhage  does  not  fall  within 
the  scope  of  the  present  work,f  the  manner  in  which  an  astringent 
may  act  in  repressing  the  discharge  can  scarcely  be  explained,  nor 
can  a  sound  judgment,  as  to  its  applicability  in  particular  cases,  be 
formed,  without  a  reference  to  a  few  general  facts  connected  with 
its  causes.  Bichat  has  fully  confirmed  the  opinion  of  Morgagni, 
that,  with  some  exceptions,  internal  bleeding  does  not  arise  from 
the  rupture  of  vessels,  but  from  a  certain  condition  of  the  minute 
capillaries,  which  allows  the  escape  of  blood  by  a  species  of  exha- 
lation ;  now  it  is  necessary  to  know  that  this  condition  may  de- 
pend upon  very  different,  and  even  opposite  causes ;  that  it  may 

*  Rice  has  been  generally  regarded  as  astringent,  but  no  such  principle  has  ever  been 
detected  in  its  composition.  It  no  doubt  owes  its  virtue  in  restraining  diarrhoea  to  a  demul- 
cent property,  by  which  it  defends  the  intestinal  suiifaces  from  the  irritation  of  acrimonious 
fluids. 

t  The  practitioner  will  find  the  best  summary  of  this  subject  in  a  chapter  entitled  "  Hem- 
orrhage," in  the  second  volume  of  the  Cyclopaedia  of  Practical  Medicine,  by  Dr.  Wataon. 

Q 
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equally  arise  from  congestion  and  relaxation ;  and  hence  pathologists 
have  very  wisely  distinguished  between  "  active'''  or  "  entonic,^^  and 
*^ passive'^  or  "  atonic^'  hemorrhage.  It  is  therefore  evident  that,  in 
the  former  case,  astringents  will  not  only  prove  useless,  but  posi- 
tively injurious  j  while  in  the  latter,  for  reasons  already  given  (89), 
their  exhibition  may  be  safe  and  highly  serviceable.  The'most  effi- 
cient, perhaps,  of  all  astringent  medicines  is  the  Acetate  of  Lead^ 
which  probably  acts  as  a  sedative  upon  the  nerves  supplying  the 
vessels  of  the  part.  Cold  is  also  indebted  for  its  power  to  a  simi- 
lar agency ;  in  the  application  of  this  remedy,  however,  we  must 
remember  that,  if  it  be  not  continued  for  some  time,  a  reaction  will 
take  place,  which  will  increase  the  evil  it  was  intended  to  counter- 
act. Although  it  will  necessarily  be  more  efficacious  when  brought 
into  immediate  contact  with  the  bleeding  surface,  as  when  ice  is 
given  in  hematemesis,  or  cold  water  injected  into  the  rectum  or 
into  the  vagina,  still,  upon  the  principle  of  sympathetic  agency, 
its  influence  will  extend  beyond  the  part  to  which  it  is  applied.* 

93.  The  external  hemorrhage,  which  falls  under  the  province 
of  the  surgeon,  arising  from  the  rupture  of  a  large  vessel  situated 
within  the  reach  of  the  finger,  is  readily  arrested  by  a  ligature  j 
but  there  are  occasions,  as,  for  instance,  after  an  operation,  where 
bleeding  takes  place  from  numerous  small  vessels,  which  compres- 
sion will  fail  to  arrest.  Styptics,  in  such  a  case,  are  the  only  re- 
sources ;  and  here  it  is  that  the  application  of  ice  proves  so  truly 
valuable ;  should  this  fail,  but  little  can  be  expected  from  the  gal- 
lic acid  preparations  j  more  reliance  may  be  placed  upon  such  lo- 
cal agents  as  favour  the  blood's  coagulation  j  oil  of  turpentine  is 
supposed  so  to  act,  and,  at  the  same  time,  to  stimulate  the  passive 
vessels  to  contraction.  The  contact  of  heated  metal  will  frequent- 
ly arrest  the  flow  of  blood,  by  inducing  coagulation.  There  are 
also  certain  mechanical  remedies  which  act  by  retarding  the  flow 
of  blood,  and  in  that  way  accelerating  its  coagulation  j  such  as 
cobweb,  charcoal  in  a  state  of  impalpable  powder,f  &c. 

94*.  In  many  cases  of  protracted  hemorrhage,  the  tone  of  the 

*  Various  combinations  into  which  diflferent  metallic  salts  have  generally  entered  as  .in- 
gredients, have  at  different  periods  been  extolled  for  their  efficacy  as  Styptics :  Helvetiua 
published  an  account  of  a  preparation  composed  of  the  filings  of  iron  and  tartar,  mixed  to 
a  proper  consistence  with  French  brandy,  and  it  was  long  used  in  France,  Germany,  and 
Holland,  under  the  name  of  Helvetius's  styptic. 

Eaton's  styptic. — After  the  styptic  of  Helvetius  had  been  discarded  from  the  Conti- 
nent, it  was  brought  into  this  country,  and  for  a  long  time  continued  to  be  employed  with 
confidence,  under  the  new  title  of  Eaton's  styptic.  It  is  now  made  in  several  different 
modes,  and  consists  chiefly  of  an  alcoholic  solution  of  sulphate  of  iron,  with  some  unimpor- 
tant additions. 

RusPiNi's  STYPTIC. — Dr.  A.  T.  Thomson  states  that  he  has  discovered  this  to  be  little 
more  than  a  solution  of  Gallic  acid  in  alcohol  diluted  with  rose-water.  A  simple  solution 
of  Gallic  acid,  he  says,  is  equally  effective. 

AcQUA  Beocchiari. — This  supposed  styptic  has  made  much  noise  in  Paris,  and  is  said 
to  be  even  capable  of  arresting  the  flow  of  blood  from  a  divided  carotid  artery  !  The  meth- 
od of  applying  it  is  to  saturate  tow  with  the  liquid,  and  shghtly  press  it  upon  the  bleeding 
vessel,  where  it  is  to  remain  for  fifteen  or  twenty  minutes ;  the  rapidity  with  which  a  co- 
agulum  is  said  to  form,  and  the  tenacity  of  it,  is  asserted  to  be  most  extraordinary.  In  or- 
der to  ascertain  the  fact,  having  procured  a  supply  of  it  from  Paris,  through  the  kindness 
of  my  friend  Dr.  Badham,  I  proceeded  to  the  Veterinary  College,  and,  with  the  assistance 
of  the  professional  gentlemen  of  that  establishment,  I  made  a  very  careful  experiment  upon 
an  ass,  without  the  least  effect.  In  examining  its  composition,  I  found  nothing  but  water 
perfumed  by  some  vegetable  essence. 

t  Dr.  Odier  informs  us  that  the  celebrated  powder  of  Faynaed,  for  stopping  hemor- 
rhage, was  nothing  more  than  the  charcoal  of  beechwood,  finely  powdered. 
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vessels  is  destroyed,  and  their  contraction  thereby  prevented ;  in 
which  case,  opium  and  stimulants  may  be  required.  Sir  Gilbert 
Blane  observes,  that  "  it  is  well  ascertained  by  surgeons,  whose 
duty  it  has  been  to  attend  to  recent  wounds  in  battles  by  sea  or 
land,  that  the  most  successful  method  of  saving  life  endangered  by 
profuse  hemorrhage,  is  by  the  free  use  of  brandy  or  laudanum,  or 
by  both." 

95.  In  conclusion,  it  may  be  stated  that  hemorrhage,  whether 
internal  and  spontaneous,  or  the  effect  of  the  division  of  vessels 
during  an  operation,  may  be  aggravated  by  a  morbid  and  attenua- 
ted state  of  the  blood  itself;  but  the  consideration  of  this  question 
would  carry  us  far  beyond  the  boundary  by  which  we  are  limited.* 
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96.  This  second  great  division  comprehends  those  medicinal 
agents  which  have  been  frequently  classed  under  the  head  of  Evac- 
UANTS ;  for,  as  they  stimulate  particular  organs,  so  do  they  occa- 
sion an  increased  secretion  or  evacuation  from  them. 

97.  The  terms  general  and  local,  as  here  applied,  are  certainly 
open  to  objection.  The  primary  action  of  every  stimulant  must 
affect  some  one  part  of  the  system  ;  brandy  stimulates  the  stom- 
ach, narcotics  the  brain,  and  so  on.  The  term  general  must  there- 
fore be  received  conventionally,  as  expressing  an  influence  dis- 
played generally  over  the  body,  without  any  exclusive  effect  on 
one  particular  structure,  although  it  is  not  denied  that  such  influ- 
ence is  imparted  through  a  particular  channel.  The  term  local  is 
no  less  objectionable,  since  it  has  different  significations :  in  some 
cases  it  is  used  to  denote  an  action  which  occurs  only  in  the  part 
to  which  the  agent  is  applied  ;  in  others,  to  express  an  effect  which 
is  supposed  to  be  confined  to  one  particular  organ,  although  remote 
from  the  seat  of  application.  It  is  in  this  latter  sense  that  the 
term  is  to  be  received  upon  the  present  occasion,  although  that  of 
special,  as  applied  to  this  order  of  stimulants,  would  be  less  excep- 
tionable. 
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98.  Substances  which  excite  vomiting,  independent  of  any  effect  ari- 
sing from  the  stimulus  of  quantity,  or  from  that  occasioned  by  any  nau- 
seous taste  or  flavour. 

*  Owing  to  a  peculiar  idiosyncrasy,  modifying  the  contractility  of  the  muscular  fibre,  or 
the  condition  of  the  blood  itself,  a  hemorrhagic  diathesis  prevails  in  certain  individuals,  and 
in  some  instances  affects  whole  families,  so  that  dangerous  hemorrhage  is  apt  to  occur 
upon  the  infliction  of  very  slight  wounds.  We  were  lately  sent  for  to  stop  the  flow  of 
blood,  occasioned  by  the  extraction  of  a  molar  tooth,  in  the  case  of  a  young  man  who  had 
lost  two  brothers  from  hemorrhage ;  occasioned  in  one  by  a  slight  superficial  wound  on 
the  forehead  of  about  an  inch  in  length,  and  in  the  other  by  extracting  a  tooth.  In  this  in- 
stance a  piece  of  sponge  firmly  pressed  into  the  orifice,  and  kept  in  place  by  a  ligature  Pass- 
ed round  the  adjoining  teeth,  and  crossing  the  sponge  in  the  form  of  a  figure  8,  succeeded 
in  arresting  the  blood,  after  all  other  means  had  failed,  and  the  patient  was  entirely  pulse- 
less, and  almost  exsanguine. — Am.  Ed. 
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99.  The  term  local,  as  here  applied,  might,  perhaps,  be  supposed  ca- 
pable of  bearing  either  of  the  acceptations  above  assigned  to  it,  since 
the  medicine  may  be  said  to  act  on  the  part  to  which  it  is  applied  at  the 
same  time  that  it  affects  a  particular  organ.  It  must,  however,  be  ob- 
served, that  several  of  the  emetics  act  even  more  promptly  when  ejected 
into  a  vein  (23)  than  when  brought  into  actual  contact  with  the  nerves 
of  the  stomach. 

100.  Before  we  can  determine  the  modus  operandi  of  emetics,  it  will 
be  necessary  to  consider  the  phenomena  and  pathology  of  vomiting.  It 
is  an  important  fact,  that  any  extraordinary  stimulus  applied  to  the 
nerves  of  the  stomach,  instead  of  increasing  its  direct  peristaltic  mo- 
tions, actually  inverts  them ;  the  wisdom  of  such  a  peculiar  provision 
is  manifest ;  it  is  intended  to  prevent  the  protrusion  of  food  into  the  du- 
odenum before  it  has  undergone  those  necessary  changes  in  the  stomach 
by  which  it  is  prepared  for  the  more  elaborate  process  of  chylification. 
The  act  of  vomiting,  however,  is  not  effected,  as  Dr.  Haygarth  formerly 
supposed,  by  the  sole  influence  of  the  stomach ;  the  brain  is  an  impor- 
tant accessory :  Dr.  Magendie  goes  so  far  as  to  attribute  the  operation 
of  vomiting  exclusively  to  the  agency  of  this  latter  organ  upon  the  ab- 
dominal muscles,  and  regards  the  stomach  as  a  mere  passive  instrument 
in  the  act;*  this  doctrine  was  supported  in  an  elabo-^te  experimental 
memoir,  presented  by  this  indefatigable  physiologist  to  the  Royal  Insti- 
tute of  France  in  the  year  1812  ;  in  consequence  of  which,  a  committee 
of  inquiry  was  appointed  by  the  Academy,  the  result  of  which  was,  that 
without  external  pressure  on  the  stomach  vomiting  could  not  take  place, 
but  that  this  pressure  need  only  be  very  slight';  for  that,  after  the  ab- 
dominal muscles  had  been  divided,  and  the  diaphragm  paralyzed,  fluid 
could  be  pressed  from  the  stomach  into  the  oesophagus  by  the  inferior 
ribs  being  drawn  down  upon  the  epigastric  region. 

101.  Although  we  shall  not  be  disposed  to  receive  this  theory  of 
Magendie  in  its  full  extent,  yet  we  cannot  hesitate  to  admit  that  the  in- 
fluence of  the  nervous  system  is  indispensably  necessary  for  producing 
vomiting ;  and  we  accordingly  find  that  this  act  will  not  take  place,  how- 
ever forcibly  the  stomach  may  be  goaded  by  emetics,  where  the  energy 
of  the  nervous  system  is  suspended,  as  in  cases  of  profound  intoxication, 
or  in  violent  wounds  and  contusions  of  the  head ;  while,  if  the  brain  be 
only  partially  influenced,  as  by  incipient  intoxication,  or  by  a  less  vio-> 
lent  blow' upon  the  head,  its  irritability  is  increased  instead  of  being 
paralyzed,  and  vomiting  under  such  circumstances  is  excited  by  the 
slightest  causes :  the  fact  of  such  opposite  results  being  produced  by 
the  same  impulse  in  different  degrees  of  intensity,  is  no  less  curious 
than  instructive.  The  late  Dr.  Richard  Harrison,  in  his  Gulstonian 
Lecture  before  the  College  of  Physicians,  treated  the  subject  of  vomits 
ing  with  much  ingenuity.  He  observed,  that  although  the  experiments 
of  Magendie  sufficiently  testify  the  importance  of  the  pressure  of  the  ab- 
dominal muscles  upon  the  stomach  in  the  act  of  vomiting,  and  which 
can  only  be  explained  by  the  influence  of  the  brain  and  nervous  system, 
yet  that  he  has  attributed  too  much  to  their  agency.  "  It  appears  to 
me,"  continued  he,  "  that  vomiting  may  be  explained  in  the  following 

_  *  This  theory,  however,  did  not  originate  with  Dr.  Magendie,  for  Chiarac,  a  French  phy- 
sician of  the  seventeenth  century,  drew  the  same  conclusion  from  an  experimental  inquiry 
{Histoire  de  PAcad6mie  Royale  des  Sciences,  p.  12,  an.  1700).  Bayle,  Lenac,  and  John 
Hunter  also  advanced  the  same  opinion,  but  Haller  opposed  it. 
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manner:  the  irritation  of  the  stomach  makes  a  call  upon  the  hrainfor  the 
aid  of  the  diaphragm  and  the  abdominal  muscles,  in  order  to  expel  its  con' 
tents ;  the  diaphragm  then  becomes  contracted  and  fixed,  the  ribs  drawn 
down,  and  the  abdominal  muscles  drawn  inward,  so  that  the  stomach  is 
pressed  on  all  sides  by  voluntary  muscles,  which,  together  with  its  own 
CONTRACTION,  expel  the  contents."  Now  it  must  be  obvious,  that  where 
the  brain,  from  oppression  or  injury,  is  unable  to  transmit  its  influence 
to  these  muscles,*  and  disregards  the  call  of  the  stomach,  vomiting  can 
only  be  excited  with  difliculty,  or  it  will  be  prevented  altogether.  As 
to  the  particular  nerves  through  which  this  influence  is  propagated,  it 
is  a  question  of  little  practical  importance. 

Under  such  circumstances,  venesection  may,  in  some  cases,  prove  a 
powerful  adjuvant,  by  unloading  the  vessels  of  the  brain,  and  thus  resto- 
ring to  the  nervous  system  its  necessary  excitability ;  where  its  powers 
have  been  paralyzed  by  the  operation  of  a  narcotic,  a  copious  draught 
of  some  vegetable  acid,  or  the  affusion  of  cold  water  upon  the  surface 
of  the  body,  may  impart  efficiency  to  an  emetic.  The  operation  of 
Nightshade  and  some  other  narcotic  poisons  may  be  adduced  in  farther 
illustration  of  this  subject :  an  excessive  dose  of  the  Atropa  Belladonna 
produces  symptoms  of  alarming  stupor,  and  so  difl^cult  is  it  to  evacuate 
the  stomach  under  such  circumstances,  that  as  much  as  fourteen  grains 
of  the  Potassio-tartrate  of  Antimony  have  been  administered  without  ef- 
fect ;  now  if,  in  such  a  case,  a  copious  draught  of  some  vegetable  acid 
be  given,  the  emetic  will  be  more  likely  to  succeed.  Here,  then,  we 
perceive  that  the  brain,  being  paralyzed  by  a  narcotic  poison,  is  unable 
to  lend  its  aid  to  the  muscles  requisite  for  the  operation  of  vomiting,  un- 
til its  energies  are  restored  by  the  anti-narcotic  powers  of  a  vegetable 
acid.  The  practical  precaution  which  this  view  of  the  subject  affords 
is  extremely  important — not  to  allow  the  apparently  inactive  stale  of  the 
stomach  to  induce  us,  inconsiderately,  to  augment  the  dose  of  an  emetic:  for 
although  the  stomach,  for  the  reasons  just  stated,  may  be  unable  to  void 
its  contents  by  vomiting,  it  may,  nevertheless,  retain  its  sensibility,  and 
be  therefore  liable  to  inflammation.  Dr.  Harrison  has  reported  a  case 
of  this  kind,  where  the  practitioner,  in  attempting  to  excite  emesis  in  an 
epileptic  patient,  by  a  very  large  dose  of  sulphate  of  zinc,  produced  an 
inflammation  in  the  viscus  that  terminated  fatally. f 

102.  Vomiting  may  also  be  produced  by  the  primary  operation  of 
certain  agents  upon  the  brain,  by  which  its  energy  is  disturbed,  as  by 
narcotics,  or  by  the  motions  of  swinging,  whirling,  and  sailing:  in  such 
cases  the  series  of  actions  necessary  for  the  establishing  of  vomiting 
commences  in  the  brain,  and  is  propagated  by  nervous  sympathy  to  the 
stomach. 

Dr.  Marshall  Hall  has  lately  off*ered  as  a  new  view  respecting  the  mech- 
anism of  vomiting :  he  considers  that  during  the  act  the  larynx  is  closed, 
the  diaphragm  and  its  various  apertures  relaxed,  while  all  the  muscles 

*  Upon  the  very  same  principle,  a  person  may  die  from  -suffocation,  in  conaequence  of  an 
injury  in  the  brain,  the  respiratory  muscles  being  unable  to  sustain  the  function  of  breath- 
ing, for  want  of  a  due  supply  of  nervous  influence.  This  happens  in  cases  of  apoplexy,  and 
in  poisoning  by  narcotics. 

Those  who  wish  for  farther  information  upon  this  subject  may  consult  the  chapter  on 
"The  Physiological  Causes  and  Phcenomena  of  Sudden  Death,"  in  my  work  on 
"Medical  Jurisprudence,"  vol.  ii.,  p.  16. 

+  In  the  case  of  poisoning  by  laudanum,  related  by  Mr.  Stanley,  in  the  Tran$.  Coll.  of 
Phys.,  vol.  vi.,  p.  414,  the  inflammatory  appearance  of  the  stomach  was  to  be  attributed  to 
the  emetic  given,  but  not  acting. 
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of  expiration  are  called  into  action,  and  yet  actual  expiration  is  prevented 
by  the  closure  of  the  larynx ;  the  consequence  of  which  is,  that  the 
spasmodic  effort  expends  all  its  force  upon  the  stomach,  and,  since  die 
cardiac  orifice  remains  open,  in  consequence  of  the  relaxed  condition  of 
the  diaphragm,  vomiting  takes  place.  Whatever  theory  we  adopt,  the 
fact  of  the  necessity  of  nervous  influence  remains  undisputed,  and  this, 
after  all,  is  the  point  of  importance  in  a  therapeutical  view  of  the  subject. 

103.  When  an  emetic  is  taken  into  the  stomach,  an  interval  of  twen- 
ty minutes,  or  longer,  usually  passes  without  any  apparent  effect,  a  fact 
which  certainly  favours  the  idea  of  absorption ;  although  it  may  also  be 
immediately  induced  by  mechanical  irritation  of  the  pharynx,  stomach, 
or  intestines,  which  proves  that  it  is  effected  through  the  medium  of  the 
nerves.  An  uneasy  sensation,  which  we  term  nausea,  is  then  felt,  and 
this  continues  to  increase  until  vomiting  begins.  Here,  then,  we  perceive 
are  two  distinct  stages,  each  of  which  is  marked  by  its  own  proper 
symptoms,  the  relative  intensity  and  duration  of  which  will  be  found  to 
vary  according  to  the  nature  of  the  exciting  causes ;  thus  some  emetics, 
as  Sulphate  of  Zinc,  act  without  occasioning  much  nausea,  while  others, 
as  Tobacco,  excite  it  to  a  degree  which  is  far  greater  than  is  proportioned 
to  their  emetic  power :  this  is  a  fact  of  great  importance  in  directing  us 
in  the  selection  of  an  emetic,  for  we  shall  find  that  in  some  diseases  it 
is  a  great  object  to  avoid  that  state  of  system  which  invariably  accom- 
panies nausea,  while  in  others  it  affords  the  best  mode  of  answering  an 
important  indication  of  cure. 

104.  Nausea  would  seem  to  depend  upon  the  exertions  of  the  stom- 
ach and  muscles  not  being  proportioned  to  the  efforts  of  the  brain,  in 
order  to  produce  vomiting ;  and  hence  arises  the  use  of  copious  dilution 
to  distend  the  stomach,  so  that  it  may  resist  the  spasm  of  the  abdominal 
muscles,  and  prevent  the  necessity  of  their  extreme  and  painful  contrac- 
tion.* Where  this  balance,  however,  is  maintained,  as  during  the  oper- 
ation of  an  ordinary  emetic,  the  following  are  the  symptoms  which  char- 
acterize the  two  stages  :  while  the  nausea  only  is  present,  the  counte- 
nance is  pale  and  shrunken,  the  pulse  feeble,  quick,  and  irregular,  and 
there  is  a  feeling  of  cold ;  but  as  soon  as  vomiting  commences,  the  face 
becomes  flushed,  the  pulse  quicker  and  stronger,  although  it  seldom  re- 
turns to  its  natural  standard  until  some  time  after  the  vomiting  has 
ceased.  A  degree  of  languor,  a  disposition  to  sleep,  and  a  general 
moisture  upon  the  skin,  are  the  circumstances  which  occur  after  the 
total  cessation  of  the  paroxysm. 

105.  The  feeble  state  of  the  circulation,  as  indicated  by  the  pulse, 
and  the  general  coldness  and  languor  experienced  during  a  paroxysm  of 
nausea,  are  to  be  ascribed  to  those  sympathetic  relations  by  which  the 
brain,  stomach,  and  heart  are  reciprocally  influenced. 

106.  The  advantages  to  be  obtained  from  the  administration  of  an 
emetic  in  the  cure  of  disease  may  either  depend  on  its  primary  or  sec- 
ondary operation,  that  is  to  say,  upon  the  mere  evacuation  of  the  stom- 
ach, or  upon  those  changes  which  occur  in  distant  parts  from  sympathy ; 
thus  Hernia  Humoralis,  swelled  testicle,  &c.,  have  been  cured,  and 
John  Hunter  says  he  has  seen  a  bubo  dispersed  by  an  emetic.  The 
judicious  practitioner,  in  the  selection  of  an  emetic,  will  always  be  gui- 

*  Animals  are  observed  instinctively  to  swallow  air  previous  to  vomiting,  which  acts 
like  the  draughts  of  liquid.  M.  Magendie  also  states,  that  in  some  of  his  experiments, 
during  the  state  of  nausea  which  preceded  vomiting,  air  was  drawn  into  the  stomach. 
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ded  by  the  nature  of  the  indication  which  he  intends  to  fulfil.  If  his 
object  be  to  evacuate  the  stomach  quickly  and  completely,  he  will  avoid 
those  emetics  that  are  distinguished  by  their  nauseating  tendency,  as  in 
cases  of  disease  which  depend  on  a  disordered  state  of  stomach,  con- 
nected with  undue  distension,  and  the  presence  of  acrid  and  indigestible 
matter.  If,  on  the  other  hand,  his  intention  be  to  influence  some  re- 
mote organ  through  the  sympathetic  powers  of  the  stomach,  an  emetic 
of  an  opposite  tendency  may  be  better  calculated  to  answer  such  indica- 
tions, [n  some  cases  he  is  to  seek  a  beneficial  result  from  the  mechan- 
ical action  of  the  diaphragm  and  abdominal  muscles,  by  whose  pressure 
the  gall-bladder  and  hepatic  ducts  are  emptied  of  their  contents  ;  and 
hence  jaundice,  arising  from  the  obstruction  of  biliary  calculi,  has  been 
suddenly  removed  by  the  concussion  of  an  emetic  :  a  similar  pressure 
upon  the  thoracic  viscera  may  occasion  expectoration,  and  relieve  the 
bronchial  vessels  in  cases  of  asthma,  catarrh,  and  croup. 

107.  Vomiting,  when  produced  by  the  operation  of  a  mild  emetic, 
does  not  appear  to  exhaust  the  excitability  of  the  stomach,  but,  on  the 
contrary,  to  increase  its  tone,  for  we  generally  find  the  process  of  diges- 
tion is  carried  on  more  vigorously  afterward,  although  it  is  probable 
that,  by  frequent  repetition,  a  different  result  would  be  obtained,  and  we 
should  find  that  its  motion  would  become  liable  to  inversion  by  slight 
stimuli ;  we  may  therefore  question  the  propriety  of  that  practice  which 
is  so  strenuously  recommended  by  Hippocrates,*  and  other  ancient  phy- 
sicians, to  administer  emetics  frequently  to  those  in  health,  in  order  to 
prevent  the  incursions  of  disease. 

108.  The  benefits  arising  from  the  secondary  effects  of  an  emetic  are 
numerous  and  extensive.  It  has  been  observed  that  during  nausea  the 
force  of  the  circulation  is  considerably  abated ;  hence  the  use  of  these 
remedies  in  hemorrhage.  The  value  of  ipecacuanha,  in  doses  of  a  scru- 
ple, given  in  the  evening,  has  lately  been  established  by  Dr.  Osborne, 
of  Dublin,  in  cases  of  menorrhagia ;  he  administers  on  the  following 
morning  an  acidulated  saline  purge,  and  he  says  that  by  such  means  the 
discharge  has  ceased  in  twenty-four  hours.  The  Potassio-tartrate  of 
Antunony  is  not  equally  efficacious.  And,  as  the  energy  of  absorption 
is  generally  in  an  inverse  ratio  to  that  of  the  circulation,t  we  frequently 

*  Hippocrat.  de  Diaeta,  lib.  iii.,  et  alibi  passim. 

This  predilection  of  the  ancients  for  emetics  is  the  more  extraordinary,  as  they  were  ac- 
quainted with  those  only  which  were  of  the  most  violent  and  unmanageable  description ; 
the  veratrum,  or  white  hellebore,  was  sometimes  fatal. 

t  Few  discoveries  in  physiology  have  thrown  greater  hght  upon  this  important  subject 
than  that  of  M.  Magendie,  published  in  his  Journal  de  Physiologie  Experimentale 
(!«>■  numero,  Janvier,  1821),  in  a  paper  entitled  "Memoire  sur  le  Mechanisme  de  1' Absorp- 
tion." The  results  contamed  in  this  essay  are  the  more  interesting  to  me,  as  they  were 
read  at  the  Academy  of  Sciences  at  Paris  some  time  after  the  publication  of  the  third  edi- 
tion of  my  Pharmaoologia,  and  it  will  be  observed  in  what  a  satisfactory  manner  they 
confirm  the  views  which  I  offered  at  that  time  respecting  the  influence  of  venesection  in 
accelerating  the  absorption  of  mercury.  In  the  fourth  edition  (published  in  October,  1820, 
p.  116),  these  views  were  farther  extended  ;  and,  as  I  could  not  have  been  influenced  by 
the  experiments  of  M.  Magendie,  which  were  not  pubhshed  until  some  time  afterward,  it  is 
very  fair  to  conclude  that,  when  two  persons  arrive  at  the  same  result  by  different  trains 
of  investigation,  such  a  result  must  be  correct.  The  conclusions  established  by  the  ex- 
perimental inquiries  of  M.  Magendie  with  regard  to  absorption  appear  to  me  to  be  so  im- 
portant in  reference  to  the  object  of  the  present  work,  that  I  shall  pause  in  this  place  for 
the  purpose  of  furnishing  the  reader  with  a  short  account  of  them.  M.  Magendie  states, 
that  while  performing  the  experiment  of  injecting  warm  water  into  the  veins  of  a  living  an- 
imal, he  first  conceived  the  idea  of  observing  what  effects  would  be  produced  upon  the 
function  of  absorption  by  the  artificial  plethora  thus  occasioned.  Having  accordingly  in- 
jected a  quantity  of  water  into  the  venous  system  of  a  middle-sized  dog,  he  introduced  a 
small  portion  of  an  active  substance,  whose  effects  were  well  known,  into  his  side,  when  he 
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obtain  from  a  nauseating  dose  of  an  emetic  considerable  assistance  in 
the  treatment  of  anasarca,  and  other  dropsical  swellings.  Emetics  have 
also  the  effect  of  removing  congestion  in  the  capillaries.  Those  medi- 
cines that  are  liable  to  produce  at  once  full  vomiting,  without  any  pre- 
vious stage  of  nausea,  are,  of  course,  less  calculated  to  fulfil  such  indica- 
tions. In  the  same  manner,  we  should  select  a  nauseating  emetic  when 
our  object  is  to  promote  the  passage  of  a  gall-stone  through  the  ductus 
communis,  for  the  nausea  so  excited  will  relax  the  duct,  while  the  me- 
chanical concussion  tends  to  push  the  obstructing  matter  forward.  On 
the  other  hand,  whenever  our  object  is  to  evacuate  the  stomach  and  to 
prevent  absorption,  we  must  take  care  to  cut  short  the  nauseating  stage  ; 
a  precaution  which  is  highly  important  in  the  treatment  of  a  case  of 
poisoning.  The  state  of  the  stomach  produced  by  vomiting  is  very  fre- 
quently extended,  by  sympathy,  to  the  vessels  of  the  skin,  in  conse- 
quence of  which  a  diaphoresis  not  unusually  follows  the  operation.  .  In 
the  different  varieties  of  febrile  disease,  this  circumstance  stamps  addi- 
tional value  upon  the  class  of  emetics  ;  while,  at  the  same  time  that  they 
eject  any  offensive  matter  which  may  be  present  in  the  stomach,  they 
thus  control  the  accelerated  circulation. 

109.  From  the  violent  muscular  exertions  which  take  place  in  the  act 
of  vomiting,  the  administration  of  an  emetic  may  be  very  injurious  in 
certain  states  of  the  body.  In  consequence  of  the  pressure  applied  to 
the  descending  aorta,  and  the  interrupted  circulation  through  the  lungs 
from  impeded  respiration,  the  blood  returns  with  difficulty  from  the  head 
during  a  paroxysm  of  vomiting  ;  and  in  plethoric  states  of  the  body,  or 
in  cases  of  determination  of  blood  to  the  cerebral  or  pulmonary  organs, 
the  act  of  vomiting  cannot  be  considered  as  free  from  danger.  The  con- 
cussion of  an  emetic  may  also  produce  mischief  in  the  advanced  stage 
of  pregnancy,  and  in  hernia  and  prolapsus  uteri ;  while,  in  extreme  de- 
bility, there  is  the  danger  of  a  syncope  being  produced,  from  which  the 
patient  may  never  recover,  as  I  once  witnessed  in  the  last  stage  of 
phthisis,  where  an  emetic  was  imprudently  given,  with  the  intention  of 
dislodging  the  pus  with  which  the  lungs  were  embarrassed.  "  Refrain 
from  vomits  in  phthisis,"  is  an  aphorism  of  Hippocrates  (sect,  iv.,  8). 

110.  By  violent  and  protracted  retching  a  person  will  sometimes  be- 
come jaundiced ;  the  stomach,  diaphragm,  and  abdominal  muscles  are, 
under  such  repeated  efforts,  apt  to  be  rendered,  to  an  eminent  degree, 
irritable  ;  so  that,  at  each  effort  of  the  former  to  discharge  its  contents, 
the  latter  will  frequently  be  thrown  into  strong  spasmodic  contractions, 

was  surprised  to  find  that  its  usual  operation  was  not  manifested  until  after  an  interval  much 
longer  than  usual ;  the  same  experiment  was  afterward  repeated  upon  another  animal,  and 
with  similar  results.  In  a  third  experiment,  as  much  water  (about  two  pounds)  was  in- 
jected as  the  animal  could  sustain  without  destruction,  in  which  case  the  poisonous  sub- 
stance produced  no  effect  whatever,  the  powers  of  absorption  appearing  to  be  entirely  sus- 
pended ;  and  having  waited  during  half  an  hour  for  the  occurrence  of  those  symptoms 
which,  imder  ordinary  circumstances,  would  have  manifested  themselves  in  two  minutes, 
M.  Magendie  concluded  that  if  vascular  congestion  be  the  cause  of  the  suspension  of  ab- 
sorption, the  function  ought  to  be  restored  by  the  removal  of  this  artificial  condition ;  an 
opinion  which  he  proceeded  to  verify  by  experiment.  The  jugular  vein  of  the  animal  un- 
der trial  was  accordingly  opened,  and  the  ingenious  operator  had  the  satisfaction  to  ob- 
serve the  effects  of  the  poison  gradually  developing  themselves  in  proportion  as  the  blood 
flowed.  M.  Magendie  next  proceeded  to  confirm  the  truth  of  his  position  by  an  experi- 
ment, the  converse  of  those  above  related.  An  animal  was  bled  to  the  amount  of  about 
half  a  pound,  and  the  poisonous  substance  applied  to  the  pleura  of  the  animal,  as  in  the 
foregoing  experiments,  when  it  appeared  that  those  effects  which,  under  ordinary  circum- 
stances, were  not  evident  until  after  a  period  of  twelve  minutes,  manifested  themselves 
after  an  interval  of  only  thirty  seconds. 
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and  the  liver,  together  with  the  gall-bladder,  will  be  suddenly  caught, 
and,  as  it  were,  squeezed  in  a  powerful  press,  in  consequence  of  which 
the  bile  will  regurgitate,  and  be  carried  into  the  verm  cavos. ;  for  Haller 
has  shown  with  what  facility  a  subtle  injection,  when  thrown  into  the 
hepatic  duct,  will  escape  by  the  hepatic  veins ;  and  upon  which  Dr. 
Saunders  observes,  "  I  know  this  to  be  a  fact,  for  I  have  ascertained  by 
experiment  that  water  injected  in  the  same  direction  will  return  by  the 
veins  in  a  full  stream,  though  very  little  force  be  used."  When  a  jaun- 
dice is  thus  produced,  it  will  gradually  disappear  without  the  aid  of  any 
medicine  ;  the  kidneys  are  the  principal  means  by  which  all  unneces- 
sary bodies  are  extracted  from  the  circulating  mass ;  a  portion  of  bile 
will,  therefore,  under  such  circumstances,  be  eliminated  in  every  dis- 
charge of  urine. 

111.  The  different  emetics  employed  in  practice  are  derived  from  the 
vegetable  and  mineral  kingdoms,  some  of  which  appear  to  produce  their 
effects  by  an  immediate  impression  upon  the  nerves  of  the  stomach, 
while  others  require  to  be  absorbed  into  the  circulation  before  they  dis- 
play their  energies.  Ipecacuanha  would  seem  to  act  primarily  on  the 
stomach,  but  potassio-tartraie  of  antimony  has  been  found,  by  experiment, 
to  occasion  vomiting  when  injected  into  the  veins  of  an  animal,  while 
the  other  mineral  emetics,  viz.,  the  preparations  of  copper  and  zinc,  un- 
doubtedly operate  on  the  stomach,  and  without  inducing  much  nausea. 

Emetics  differ,  then,  from  each  other  in  the  following  particulars  : 

1.  Celerity  of  action. 

2.  Severity  of  effect. 

3.  Degree  of  nausea. 
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112.  Medicines  which  quicken  or  increase  the  evacuation  from  the 
intestines,  or  which,  when  given  in  a  certain  dose,  occasion  purging. 

113.  These  remedies,  from  a  general  difference  in  their  modes  of 
operation,  have  been  classed  under  two  divisions — laxatives  and  pur- 
gatives. The  former  operate  so  mildly  that  they  merely  evacuate  the 
contents  of  the  intestines,  without  occasioning  any  general  excitement 
in  the  body,  or  even  stimulating  the  exhalant  vessels  of  the  canal ;  the 
latter  produce  a  considerable  influx  of  fluids  from  these  vessels,  and  ex- 
tend their  stimulant  effect  to  the  system  in  general ;  and  where  these 
effects  are  very  violent,  the  purgative  is  farther  distinguished  by  the  ep- 
ithet DRASTIC.  Laxatives,  then,  may  be  said  to  empty  the  bowels  sim- 
ply, and  to  carry  off  extraneous  matter,  which  is  out  of  the  course  of  the 
circulation  ;  but  purgatives,  as  they  occasion  a  constitutional  effect,  may 
be  made  subservient  to  very  important  purposes. 

114.  The  eflects  of  a  purgative  may  depend  upon  three  different 
modes  of  operation,  viz.  : 

1 .  By  stimulating  the  muscular  fibres  of  the  intestines,  whence  their 
peristaltic  motion  is  augmented,  and  the  contents  of  the  bowels  more 
quickly  and  completely  discharged. 

2.  By  stimulating  the  exhalant  vessels  terminating  in  the  inner  coat  of 
the  intestines  and  the  mouths  of  the  excretory  ducts  of  the  mucous 
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glands,  hy  which  an  increased  fiow  of  serous  fluids  takes  place  from 
the  former,  and  a  more  copious  discharge  of  mucus  from  the  latter, 
the  effect  of  which  is  to  render  the  fcecal  matter  thinner  and  more 
abundant. 
3.  By  stimulating  the  neighbouring  viscera,  as  the  liver  and  pancreas, 
so  as  to  produce  a  more  copious  flow  of  their  secretions  into  the  in- 
testines. 
115.  It  appears  that  different  purgatives  have  very  different  powers 
in  relation  to  the  several  modes  of  operation  above  specified  ;  some 
medicines,  for  example,  urge  the  bowels  to  evacuate  their  contents  by 
an  imperceptible  action  upon  the  muscular  fibres,  and  little  or  no  in- 
crease of  serous  discharge  attends  the  evacuation  ;  such  are  manna,  sul- 
phur, and  magnesia ;  there  would  seem,  moreover,  to  be  certain  bodies 
that  have  the  property  of  increasing  the  peristaltic  motions  by  operating 
as  mechanical  stimulants  upon  the  fibre.     It  would  not  be  difficult  to 
derive  many  illustrations  of  this  fact  from  the  history  of  herbivorous 
quadrupeds,  and  I  have  been  disposed  to  consider  the  harsh  and  coarse 
texture  which  certain  grasses  assume  in  moist  situations  as  a  wise  pro- 
vision in  nature  to  furnish  an  increased  stimulus  to  the  intestines  of  the 
animals  who  feed  upon  them,  at  a  time  when  their  diminished  nutritive 
qualities  must  render  such  a  result  desirable  ;  but  the  operation  of  a  me- 
chanical laxative  may  be  demonstrated  by  a  more  familiar  example : 
the  addition  of  bran  to  our  bread,  constituting  what  is  known  by  the 
name  of  brown  bread,  induces  laxative  effects  merely  from  the  mechan- 
ical friction  of  the  rough  particles,  or  scales  of  the  bran,  upon  the  inner 
coats  of  the  intestines,  for  the  wheat  without  the  bran,  in  bread,  is  not 
particularly  laxative.*     Other  cathartics  stimulate  the  fibres  to  a  much 
greater  degree,  and  the  effects  are  either  confined  to  a  part  of  the  canal, 
or  communicated  to  the  whole  range  of  the  intestines,  from  the  duode- 
num to  the  extremity  of  the  rectum  ;  aloes  will  furnish  a  good  example 
of  the  former,  and  colocynth  may  be  adduced  as  an  instance  of  the  latter 
mode  of  operation.     Other  cathartics,  again,  direct  their  stimulus  to  the 
exhalant  vessels,  and  are,  accordingly,  distinguished  by  the  force  with 
which  they  produce  serous  evacuations,  and  for  which  they  were  for- 
merly denominated  hydragogues  ;  such  are  saline  purgatives,  and  certain 
vegetable  bodies  to  be  hereafter  described.     Dr.  CuUen  has  even  sup- 
posed that  some  of  these  medicines  may  act  solely  in  this  way,  and 
without  increasing  directly  the  peristaltic  motion;  there  is,  howev- 
er, as  Dr.  Murray  very  justly  remarks,  no  proof  of  such  an  hypothesis, 
and  it  seems  scarcely  probable  that  any  substance  should  act  as  a  stim- 
ulant on  these  vessels  without,  at  the  same  time,  stimulating  the  mobile 
fibres  of  the  intestines.     Mercurial  purgatives  appear  to  possess,  in  an 
eminent  degree,  the  power  of  exciting  the  functions  of  the  liver,  and 
thereby  occasioning  an  influx  of  bile  into  the  intestines.     From  the  in- 
dications which  cathartics  are  capable  of  fulfilling,  their  utility  in  many 
diseases  must  be  apparent ;  the  extent  of  their  importance  and  value 
was,  however,  never  justly  appreciated  until  the  valuable  publication  of 
Dr.  Hamilton  on  this  subject,  in  which  the  author  has  pointed  out,  with 
more  precision  than  any  preceding  writers  had  done,  the  therapeutic 
principles  which  should  regulate  their  administration.     His  practice  has 
clearly  proved  that  a  state  of  bowels  may  exist  in  many  diseases,  giving 

*  The  practical  application  of  this  fact  may  be  useful,  and  digestion,  in  certain  cases, 
may  be  thus  promoted  by  the  simple  expedient  of  changing  the  quality  of  our  bread. 
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rise  to  a  retention  of  feculent  matter,  which  will  not  be  obviated  by  the 
occasional  administration  of  a  purgative,  but  which  requires  a  continua- 
tion of  the  alvine  stimulant,  until  the  healthy  action  of  the  bowels  is  re- 
established. Since  this  view  of  the  subject  has  been  adopted,  numer- 
ous diseases  have  received  alleviation  from  the  use  of  purgatives  that 
were  formerly  treated  with  a  different  class  of  remedies,  and  which 
were  not  supposed  to  have  any  connexion  with  the  state  of  the  alvine 
evacuations  ;  thus,  in  fever,  the  peristaltic  motion  of  the  intestines  is  di- 
minished, and  their  feculent  contents  are  unduly  retained,  and,  perhaps, 
in  part  absorbed,  becoming,  of  course,  a  source  of  morbid  irritation. 
This  fact  has  been  long  understood,  and  the  practice  of  administering 
cathartic  medicines  under  such  circumstances  has  been  very  generally 
adopted ;  but,  until  the  publication  of  Dr.  Hamilton,  physicians  were 
not  aware  of  the  necessity  of  carrying  the  plan  to  an  extent  beyond  that 
of  merely  emptying  the  primcB  vice,  and  they  did  not  continue  the  free 
use  of  these  remedies  through  the  whole  progress  of  the  disease. 

116.  Cathartics  are  essentially  serviceable,  also,  in  several  diseases 
of  the  class  Neuroses,  which  are  generally  intimately  connected  with 
a  morbid  condition  of  the  alimentary  passages  ;  chorea  and  hysteria  have 
been  very  successfully  treated  in  this  manner.  The  diseases  incident 
to  puberty  in  both  sexes  are  also  best  relieved  by  a  course  of  purgative 
medicines,  and  their  effects  in  chlorosis  have  conferred  upon  many  of 
them  the  specific  title  of  emmenagogues. 

117.  But  the  therapeutical  utility  of  cathartics  extends  beyond  the 
mere  feculent  evacuations  which  they  may  occasion.  In  consequence 
of  the  stimulating  action  which  some  of  them  exert  upon  the  exhalant 
vessels,  they  abstract  a  considerable  portion  of  fluid  from  the  general 
current  of  the  circulation,  and  are,  on  that  account,  beneficial  as  anti- 
phlogistics.  For  the  same  reason,  they  may  act  as  powerful  promoters 
of  absorption,  for  there  exists  an  established  relation  between  the  pow- 
ers of  exhalation  and  absorption,  so  that  when  the  action  of  one  is  in- 
creased, that  of  the  other  is  augmented. 

118.  Certain  purgatives,  as  I  have  just  stated,  exert  their  influence 
upon  the  neighbouring  organs,  and  are  calculated  not  only  to  remove 
alvine  sordes,  but  to  detach  and  eliminate  foul  congestions  from  the  bil- 
iary ducts  and  pores. 

119.  With  such  facts  before  us,  it  is  impossible  to  concede  to  the 
opinion  of  Dr.  Hamilton,*  that  the  different  species  of  purgative  medi- 
cines do  not  possess  distinct  powers  over  the  different  species  of  matter  to 
he  evacuated ;  on  the  contrary,  there  is  reason  for  reviving  the  ancient 
theory,  too  inconsiderately  abandoned,  and  which  acknowledged  these 
different  distinctions  in  the  operations  of  cathartic  medicines,  under  the 
appropriate  names  of  Hydragogues,  Chologogues,  &c. 

120.  The  importance  of  cathartic  medicines  having  been  shown,  and 
the  distinctions  in  their  modes  of  operation  established,  it  only  remains 
to  say  a  lew  words  upon  the  subject  of  their  abuse.  AH  the  remedies 
of  this  class,  but  more  especially  those  of  considerable  power,  require 
caution  in  their  administration,  even  in  those  diseases  where  they  are 
indicated  by  peculiar  symptoms,  especially  if  there  be  any  tendency  to 
inflammation  or  to  extreme  debility,  although  this  latter  symptom  is  oft- 

♦  Since  the  publication  of  this  opinion  in  the  fifth  edition  of  the  Pharmacologia,  Dr. 
Hamilton  has  honoured  me  by  a  letter  on  the  subject,  but  I  am  still  bound  to  confess  that 
my  sentiments  remain  unaltered. 
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en  rather  apparent  than  real,  and  i^  at  once  removed  by  the  brisk  ojser- 
ation  upon  the  bowels  ;  during  pregnancy,  and  immediately  after  de- 
livery, and  during  the  flow  of  the  menses,  the  prudent  practitioner  wiK 
use  a  discretionary  caution  in  their  exhibition.  The  too  frequent  use 
of  these  medicines  will  induce  marasmus,  and  render  the  bowels  so 
morbidly  irritable,  that  purging  is  easily  excited  by  the  ordinary  stimu- 
lus of  our  aliments  ;  while  in  some  habits  the  contrary  obtains,  and  the 
resource  to  which  the  valetudinarian  flies  for  relief  only  increases  the 
torpor  of  the  intestines,  and  confirms  his  costiveness. 

The  mode  of  adopting,  combining,  and  administering  cathartics  will 
present  subjects  for  our  future  consideration. 

121.  If  it  be  advantageous,  in  many  cases,  to  quicken  and  increase 
the  action  of  the  intestines,  so  is  it  equally  important,  in  particular  con- 
ditions of  the  system,  to  retard  and  diminish  it ;  this,  however,  is  a  point 
of  practice  to  which  the  physician  has  not  hitherto  directed  sufiicient 
attention.  If  there  be  a  circumstance  in  the  treatment  of  disease  which, 
above  every  other,  is  left  to  the  government  of  a  blind  routine,  it  is  the 
management  of  the  bowels  ;  let  the  complaint  be  what  it  may,  the  tem- 
perament, strength,  or  circumstances  of  the  patient  be  ever  so  different, 
the  first  question  of  the  practitioner  relates  to  the  bowels ;  and  should 
they  not  have  acted  during  the  previous  twenty-four  hours,  away  he  flies 
to  the  aid  of  aloes,  colocynth,  senna,  calomel,  &c.,^  &;c.,  to  force  the  re- 
luctant canal  to  pour  forth  its  contents.  Did  it  never  occur  to  the  pa- 
thologist that  Nature  may,  upon  some  occasions,  wisely  retard  that  op- 
eration which  he  is  so  anxious  to  provoke  I  May  not  the  alimentary 
organs,  in  certain  states  of  weakness,  require  time  for  the  due  perform- 
ance of  their  functions  1  I  can  confidently  answer  this  question  in  the 
affirmative,  not  from  any  reliance  upon  a  favourite  theory^  but  from  a 
conviction  forced  upon  me  by  practical  experience.  I  am  perfectly  con- 
vinced that  cases  of  marasmus  that  might  have  been  cured,^  had  Nature 
been  left  to  her  own  operations,  have  been  brought  to  a  fatal  termina- 
tion by  the  officiousness  of  the  practitioner,  and,  by  the  unrelenting  use 
of  purgatives,  sweeping  away  from  the  primce  vim  the  elements  of  nutri- 
tion before  Nature  had  time  to  combine  and  absorb  them. 

In  conclusion,  it  is  only  necessary  to  observe  that  a  constant  inspec- 
tion of  the  alvine  discharges  is  indispensable  during  a  course  of  purga- 
tives ;  without  which,  says  Dr.  Barlow,  "  it  is  impossible  to  form  aa 
accurate  judgment  eitlnier  of  the  propriety  of  purging,  the  selection  of 
purgatives  specially  indicEited,  the  extent  to  which  their  operation  should 
be  carried,  or  the  period  for  which  their  use  should  be  continued." — 
Cyclop.  ofPracL  Med.,  art.  Plethora. 
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122,  Medicines  which  are  capable  of  producing  the  menstrual  dis- 
charge, 

123.  As  amenorrhcea,  or  retention  of  the  menses,  is  generally  the  ef- 
fect of  a  morbid  state  of  the  body,  it  follows  that  remedies  capable-  of 
acting  as  emmenagogues  can  only  be  relative  agents,  unless,  indeed,  we 
are  disposed  to  accede  to  the  opinion  so  generally  maintained  in  the 
writings  of  the  older  physicians,  but  now  generally  discarded,  that  cer^ 
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tain  substances  exert  a  specific*  action  upon  the  uterus.  No  one  can  deny 
that  there  are  many  substances  which,  when  received  into  the  stomach, 
have  their  stimulant  operation  more  particularly  determined  to  one  part 
than  to  another ;  alkalies,  for  example,  to  the  kidneys ;  cantharides  to 
the  bladder;  mercury  to  the  salivary  glands,  &c.  (23).  Reasoning, 
therefore,  by  analogy,  it  was  not  unphilosophical  to  conclude  that  simi- 
lar medicines  might  exist  with  respect  to  the  uterus  ;  but  experience 
has  not  confirmed  the  supposition,  there  being  no  proof  of  any  of  the 
substances  styled  emmenagogues  producing  their  effects  by  any  specific 
influence  upon  the  uterine  system. f  And  let  it  be  remembered,  that  as 
the  uterus  is  not  an  organ  intended  for  the  elimination  of  foreign  matter, 
it  is  necessarily  less  under  the  direct  control  of  medicines.  If  the  term 
emmenagogue  be  assumed  conventionally,  according  to  this  view  of  the 
subject  it  may  be  retained  without  any  fear  of  error,  otherwise  it  would 
be  wiser  to  remove  the  name  from  our  classification. 

124.  The  suppression  of  the  catamenia  usually  depends  upon  a  de- 
bilitated state  of  the  body,  although  it  is  sometimes  the  consequence  of 
a  plethoric  diathesis ;  in  the  former  case,  tonics,  in  the  latter,  venesec- 
tion, may  display  the  powers  of  an  emmenagogue ;  upon  which  occa- 
sion I  have  frequently  derived  the  greatest  benefit  by  cupping  the  patient 
upon  the  loins.  Where  the  disease  occurs  in  young  women,  about  the 
age  of  puberty,  it  is  very  generally  connected  with  extreme  debility  of 
the  system ;  the  preparation  of  iron,  bark,  and  other  invigorating  medi- 
cines are,  accordingly,  the  most  likely  to  succeed  in  its  cure ;  whereas, 
in  full,  florid  habits,  when  the  catamenia  are  suddenly  suppressed,  laxa- 
tives, diaphoretics,  or  hloodletting  afford  the  surest  means  of  relief. 

125.  Ther«  are  two  other  classes  of  medicines  which  may  occasion- 
ally prove  emmenagogue — acrid  purgatives,  which  act  upon  the  rec- 
tum, and  hence,  by  contiguous  sympathy,  upon  the  uterus,  as  aloes,  &c. ; 
and  STIMULATING  DIURETICS,  as  cantharides,  the  turpentines,  &c.,  which 
are  supposed  to  excite  the  womb  sympathetically,  by  their  stimulus 
upon  the  bladder.  Dr.  Locock  states  that  he  has  found  a  combination 
of  myrrh,  aloes,  sulphate  of  iron,  and  the  essential  oil  of  savine,  of  great 
utility. — {Encyclop.  of  Med.)  Nor  is  the  advantageous  influence  of  mer- 
cury to  be  overlooked,  which,  in  cases  of  morbid  action  in  the  secreting 
functions,  proves  a  Herculean  remedy. 
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126.  Medicines  which  increase  the  urinary  discharge. 
This  effect  is  produced  by  very  different  modes  of  operation ;  and,  as 
some  of  them  are  mutually  incompatible  with  each  other,  it  is  essential 

*  The  melampodium,  or  black  hellebore,  was  recommended  as  an  agent  of  this  descrip- 
tion, in  the  strongest  terms,  by  Mead.  Savin  ( Juniper«s  Sabina)  is  another  vegetable  which 
has  been  generally  considered  as  a  specific  emmenagogue.  With  some  authors  the  Rubra 
Tinctorum,  madder,  witk  others,  the  Smapis  Alba,  have  been  regarded  as  remedies  of  this 
nature  ;  and  lately,  Polygala  Senega  has  been  extolled  by  the  American  practitioners ;  in 
modern  times,  however,  few  substances  have  been  more  confidently  recommended  as  ute- 
rine stimulants  than  the  Secale  Cornutum,  or  ergot,  but  of  which  I  have  no  practical  knowl- 
edge. Dr.  Locock  says  he  has  employed  it  with  success  in  doses  of  ten  grains  three  times 
a  day. — {Encyc.  Med.)  Dr.  Coindet,  o(  Geneva,  considers  iodine  the  most  certain  and  pow- 
erfiil  emmenagogue  we  possess,  and  even  attributes  its  success  in  bronchocele  to  the  sym- 
pathy which  the  uterus  and  the  thyroid  gland  manifest  for  each  other. 

t  Ergot  is  believed  to  be  an  exception  to  this  remark. — Am.  Ed. 
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that  we  should  understand  the  modus  operandi  of  each  individual  of 
which  the  class  consists,  in  order  that  we  may  direct  its  application 
with  precision. 

127.  There  is  undoubtedly  no  tribe  of  medicinal  agents  more  precari- 
ous in  their  nature  and  effects  than  diuretics ;  this  fact  in  a  great  meas- 
ure depends  upon  the  uncontrollable  character  of  the  organs  upon  which 
they  act,  but  it  must  at  the  same  time  be  admitted  that  their  failure  fre- 
quently depends  upon  their  modes  of  operation  being  directly  incompati- 
ble with  the  state  of  the  system  at  the  time  of  their  administration, 

128.  The  following  classification  may  perhaps  serve  to  bring  together 
the  principal  facts  which  are  known  upon  the  subject,  and,  at  the  same 
time,  to  display  them  in  an  order  which  is  calculated  to  demonstrate  their 
practical  bearings  and  relations.  It  was  first  promulgated  in  the  third 
edition  of  the  present  work,  and  has  been  since  adopted  by  many  of  the 
pharmacological  writers. 

DIURETICS, 

ARRANGED   ACCORDING    TO    THEIR    SUPPOSED    MODES    OF    OPERATION. 
CL.  I.   MEDICINES  WHICH  ACT  PRIMARILY  ON  THE  URINARY  ORGANS. 

1.  By  Stimulating  the  secreting  vessels  of  the  kidneys,  by  contact. 

a  The  medicines  not  undergoing  any  decomposition  in  transitu. 

1.  Potasses..  4.  Juniperus  Communis. 

2.  Poiass(B  Nitras.  5.  Cantharides. 

3.  Oleum  Terebinthince.  6.  Potassce  Hydriodas. 

b  The  medicines  undergoing  decomposition  in  transitu. 

1.  Potassa  Acetas.  4.  ColcMcum  Autumnale. 

2.  Potassce  Bi-tartras.  5.  Copaifera  Langsdorjii. 

3.  Scilla  Maritima.  6.  Cytisus  Scoparius. 

CL.  II.   MEDICINES  WHICH  ACT  PRIMARILY  ON  THE  ABSORBENTS,  AND  SECOND^ 
ARILY  ON  THE  KIDNEYS. 

Mercury. 

CL.  m.   MEDICINES  WHICH  ACT  PRIMARILY  ON  THE  STOMACH  AND  PRIM^  VOB; 
AND  SECONDARILY  ON  THE  ABSORBENTS. 

1.  By  diminishing  arterial  action,  and  increasing  that  of  absorption, 

1.  Digitalis.  2.  Nicotiana  Tabacum. 

2.  By  increasing  the  tone  of  the  body  in  general,  and  that  of  the  absorb- 

ent system  in  particular. 

Bitter  Tonics,  &c.,  &c. 

3.  By  producing  catharsis,  and  thereby  increasing  the  action  of  the  cap-- 

halants  directly,  and  that  of  the  absorbents  indirectly. 
1.  Elaterium.  2.  Jalap,  &c.,  &c. 


129.    I.    Of   Medicines   which  act  primarily   on   the   Urinary 

Organs. 

1 .  By  stimulating  the  secreting  vessels  of  the  kidneys,  by  actual  contact, 

a  The  substance  not  undergoing  any  decomposition  in  transitu. 
130.  It  is  easy  to  imagine  that  any  substance  which  is  capable  of  en- 
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tering  the  current  of  the  circdalion,  and  of  stimulating  the  kidneys  by  a 
direct  application  to  their  secreting  vessels,  may  occasion  a  more  copi- 
ous urinary  discharge  ;  in  this  manner  the  different  saline*  preparations, 
Potass^  Soda,  Nitrate  of  Potass,  &.C.,  are  brought  to  the  kidneys  in  the 
course  of  the  circulation,  and,  exciting  the  vessels  to  an  increased  action, 
promote  the  secretion  of  a  larger  proportion  of  w^atery  fluid  from  the 
blood,  in  consequence  of  which  the  absorbents  are  indirectly  stimulated 
in  order  to  supply  the  deficiency,  and  in  this  manner  dropsical  swell- 
ings are  reduced. 

131.  Water,  as  a  simple  diluent,  will  promote  the  action  of  the  kid- 
neys ;  and  it  is  very  judiciously  remarked  by  Dr.  Cullen,  that  by  with- 
holding the  use  of  fluids  in  dropsy,  you  will  diminish  the  quantity  of 
fluids  secreted,  and  allow  the  secretories  of  the  kidneys  to  fall  into  a 
state  of  inactivity  and  collapse.  This  is  a  sufficient  answer  to  those 
who  defend  the  practice  of  enjoining  an  abstinence  of  all  drinks  in 
dropsy. 

The  diuretic  remedy  undergoing  decomposition  in  transitu. 

132.  The  digestive  organs  appear  to  possess  the  power  of  readily 
decomposing  all  saline  compounds  into  which  vegetable  acids  enter  as 
ingredients,  and  of  eliminating  their  alkaline  base,  which,  being,  in  the 
course  of  the  circulation,  carried  to  the  kidneys,  excites  them  into  action, 
and  promotes  the  excretion  of  urine  ;  and  it  is  probably  in  this  way  that 
the  Acetate,  Citrate,  Bi-tartrate,  and  other  analogous  combinations  of 
Potass  and  Soda  prove  diuretic  (35) :  on  the  other  hand,  it  is  equally 
evident  that  salts  containing  the  mineral  acids  are  not  under  the  control 
of  the  decomposing  powers  of  the  chylopoieiic  organs,  and,  consequently, 
do  not  undergo  any  changes  in  transitu,  although  some  of  these  salts,  as 
I  have  just  stated,  especially  the  more  soluble  ones,  are  absorbed  entire, 
and  prove  diurelic*  Sulphate  of  Potass,  from  its  insolubility,  i^  not 
readily  absorbed,  and  its  composition  will  not  allow  the  developmen  of 
its  base  ;  we  perceive,  therefore,  that  it  has  not  any  tendency  to  prodi  ie 
an  influence  upon  the  urinary  secretion. 

133.  Certain  vegetable  bodies  likewise  appear  to  occasion  diuresis 
by  a  similar  mode  of  operation,  and  it  is  worthy  of  notice,  that  these 
medicines  generally  contain  a  bitter  principle,  which  is  probably  separ- 
ated by  the  analyzing  powers  of  the  stomach,  as  exemplified  in  Scilla 
Maritima,  Colchicum  Autumnale,  Lactuca  Virosa,  Gratiola  Officinalis,  Cy- 
tisus  Scoparius  (Cacuniina),  Juniperus  Communis,  Copaifera  LangsdorJU 
(^Resina  Liquida),  &c.  The  stimulant  powers  of  a  bitter  vegetable  prin- 
ciple upon  the  primes  vice  have  already  been  fully  noticed  under  the  con- 
sideration of  Tonics  (83),  and  it  is  reasonable  to  suppose  that  an  anal- 
ogous principle,  if  introduced  into  the  circulation,  may  exert  a  corre- 
sponding impulse  upon  the  organs  with  which  it  comes  into  contact. 

134.  It  particularly  merits  attention,  that  the  diuretic  operation  of  any 
body  that  acts  by  being  absorbed  is  at  once  suspended  if  catharsis  follows 
its  administration,  whether  in  consequence  of  the  largeness  of  its  dose, 

*  Saline  bodies  would  appear  to  be  the  peculiar  stimuli  of  these  organs,  the  principal 
ose  of  which  is  to  separate  such  saline  matter  from  the  blood  as  would  otherwise  accumu- 
late in  the  system.  That  these  saline  diuretics  actually  pass  off  by  the  kidneys  may  be 
satisfactorily  shown  by  an  examination  of  the  urine,  in  which  the  bodies  in  question  may 
be  chemically  detected.  Let  any  person  swallow  several  doses  of  nitre,  taking  care  that 
the  bowels  are  not  disturbed  by  the  medicme^  and  he  will  find,  by  dipping  some  paper  into 
his  urine,  and  afterward  drying  it,  that  it  will  deflagrate,  and  indicate  the  presence  of 
oiCre. 
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its  increased  solubility,  or  from  the  effect  of  its  combination  with  some 
purgative,  for  it  is  a  law  that  the  processes  of  assimilation  and  absorption 
from  the  duodenum  are  arrested,  or  very  imperfectly  performed,  during  any 
alvine  excitement.  The  different  effects  of  the  saline  compounds  of  the 
alkalies  with  tartaric  acid  elucidate  the  truth  of  this  law  in  a  very  stri- 
king manner :  thus,  Bi-tartrate  of  Potass,  or  Cream  of  Tartar,  in  well- 
regulated  doses,  acts,  as  we  all  know,  upon  the  kidneys ;  the  tartaric 
acid  being,  as  I  suppose,  in  this  case  abstracted  and  assimilated  by  the 
digestive  process,  and,  at  the  same  time,  the  alkaline  base  (potass)  elim- 
inated, and  subsequently  carried  into  the  circulation  ;  but  if  we  increase 
the  solubility  of  the  compound,  by  reducing  it  to  the  state  of  a  neutral 
tartrate  {soluble  tartar),  or  by  combining  it  with  Boracic  acid,  or  some 
body  that  has  a  similar  effect;  or,  what  is  equivalent  to  it,  if  we  so  in- 
crease the  dose  of  the  cream  of  tartar  that  full  catharsis  follows  its  ad- 
ministration, then  diuresis  will  not  ensue,  since  no  decomposition  can 
take  place  under  such  circumstances,  nor  can  it  be  carried  by  absorption 
into  the  circulation.  Nitre,  and  those  salts  which  are  carried  to  the  kid- 
neys without  previous  decomposition  in  transitu,  are  subject  to  the  same 
law ;  for,  if  we  combine  them  with  purgatives,  their  presence  can  no 
longer  be  recognised  in  the  urine,  as  I  have  ascertained  by  experiment. 
Oil  of  Turpentine,  in  doses  of  two  fluid  drachms,  may  so  excite  the  uri- 
nary organs  as  to  produce  even  bloody  urine  ;  whereas  a  fluid  ounce  will 
scarcely  occasion  any  apparent  influence  upon  those  functions,  because 
the  increased  dose  acts  upon  the  bowels,  and,  consequently,  prevents  its 
passage  into  the  circulation. 

135.  Sulphate  of  Magnesia  does  not  readily  produce  any  diuresis,  be- 
cause it  operates  upon  the  bowels ;  but  the  experiments  of  Vitet  and 
Bracy  Clarke  have  shown,  that  if  this  saline  compound  be  administered 
to  the  horse,  whose  bowels  are  not  easily  aff"ected  by  purgatives,  it  acts 
powerfully  upon  the  kidneys ;  and  I  will  take  occasion  in  this  place  to 
observe  that,  on  account  of  the  in-irritability  of  the  bowels  of  the  horse, 
diuretic  medicines  are  more  certain  in  their  operation  than  in  the  human 
subject ;  a  fact  which,  in  itself,  shows  the  importance  of  attending  to  the 
state  of  the  bowels  during  a  course  of  those  diuretics  which  require  to 
be  absorbed  before  they  can  produce  their  specific  effects. 

136.  Equally  necessary  is  it  to  attend  to  the  slate  of  the  vessels  of  the 
skin,  for  if,  during  the  administration  of  a  diuretic,  these  vessels  be  ex- 
cited by  external  warmth,  its  action  may  be  diverted  from  the  urinary 
organs  to  the  exhalants  on  the  surface,  and  occasion  diaphoresis  ;  but  if 
the  surface  of  the  body  be  kept  cool,  this  diversion  will  not  occur  :  so 
greatly,  indeed,  does  cooling  the  surface  determine  to  the  kidneys,  that 
the  usual  diaphoretic  medicines  may,  by  an  attention  to  this  circumstance, 
be  converted  into  powerful  diuretics.  There  is,  perhaps,  no  sympathy 
in  the  animal  body  more  striking  and  less  questionable  than  that  which 
subsists  between  the  functions  of  the  skin  and  kidney. 

Cl,  II.  Medicines  which  act  primarily  on  the  Absorbents,  and 
secondarily  on  the  Kidneys. 

137.  It  has  been  shown,  in  the  former  division,  that  by  increasing 
the  action  of  the  kidneys,  we  diminish  the  quantity  of  water  in  the  blood, 
and,  consequently,  occasion  an  extraordinary  action  of  the  absorbents  to 
supply  the  deficiency,  whence  dropsical  accumulations  disappear,     ll 
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remains  to  be  stated  that  an  operation,  which  may  be  considered  the 
converse  of  the  one  just  described,  is  not  unfrequently  established  :  the 
absorbent  vessels,  in  this  case,  are  first  roused  to  extraordinary  action, 
and  the  blood,  therefore,  becomes  surcharged  with  serous  matter,  in  con- 
sequence of  which  the  kidneys  are  stimulated,  and  it  is  eliminated 
through  the  urinary  passages :  so  that  in  the  former  case  the  absorbent 
vessels  may  be  said  to  be  called  into  action  by  the  kidneys,  while  in  the 
latter  the  kidneys  are  obviously  subservient  to  the  increased  energy  of 
the  absorbent  system.  The  preparations  of  mercury,  and  probably  of 
iodine,  are  the  only  medicinal  bodies  which  we  can  strictly  consider  as 
specific  stimulants  to  the  absorbent  system  ;  and  of  their  power  in  di- 
rectly acting  upon  these  organs  there  are  such  ample  proofs,  that  it  is 
unnecessary  to  adduce  any  additional  evidence  upon  the  subject.  In  in- 
stances of  increased  absorption  from  the  agency  of  other  medicines,  the 
effect  must  be  considered  as  rather  arising  from  their  secondary  than 
primary  operations,  the  most  important  of  which  will  constitute  objects 
of  inquiry  in  the  succeeding  divisions  of  the  subject. 

Cl.  III.    Medicines  which  act  primarily  on  the  Stomach    or 
System,  and  secondarily  on  the  Urinary  Organs. 

138.  A  diuretic  effect  is  very  frequently  occasioned  by  substances 
which  act  on  the  stomach  and  primes  vim,  producing  a  peculiar  state  of 
these  organs,  which  sympathetically  affects  the  whole  body,  and  more 
particularly  the  absorbent  system,  and  the  vessels  concerned  in  the 
secretion  of  urine  from  the  blood.  As  this  primary  influence  upon  the 
stomach,  and  the  efl^ects  to  which  it  gives  rise  in  remote  parts,  are  very 
different  in  their  character,  according  to  the  nature  of  the  remedy  em- 
ployed and  the  state  of  the  system  at  the  time  of  its  administration,  the 
present  attempt  to  investigate  and  generalize  these  relations,  and  to 
adopt  them  as  the  basis  of  a  classification,  may  ultimately  lead  the  prac- 
titioner to  some  distinctions  of  practical  utility. 

1.  By  diminishing  Arterial  Action,  and  increasing  that  of  Absorption. 

139.  It  would  appear  that  the  action  of  the  vessels  employed  in  the 
circulation  of  the  blood,  and  the  energy  of  the  absorbents,  are,  to  a  cer- 
tain extent,  antagonist  powers.  The  experiments  of  Magendie  demon- 
strate that  the  absorption  of  a  poisonous  substance  is  retarded  by  a  pleth- 
oric, and  accelerated  by  a  depleted  state  of  the  sanguineous  system — 
the  fact  is  practically  established  by  numerous  phenomena  in  pathology 
(108).  Dr.  Blackall  has  very  satisfactorily  shown  the  connexion  which 
subsists  between  increased  arterial  action  and  diminished  absorption. 
Hence  it  follows  that  remedies  capable  of  controlling  the  circulation  may 
affect  the  activity  of  absorption,  increase  diuresis,  and  cure  dropsy  ;  in 
this  manner  the  Digitalis  Purpurea  acts  as  a  sorbefacient,*  and  it  may 
be  remarked,  that  it  seldom  or  never  produces  its  diuretic  eflfects,  without 

*  If  the  experiments  of  Joerg,  which  seem  to  have  been  conducted  with  great  care,  and 
repeated  under  a  variety  of  circumstances,  on  twenty-seven  different  individuals  in  a  state 
of  health,  are  to  be  depended  on,  Digitalis  exerts  a  powerful  influence  over  the  urinary  se- 
cretion, both  in  health  as  well  as  during  disease.  In  every  individual  but  one,  the  quantity 
of  urine  was  remarkably  increased  ;  sometimes  of  a  paler,  at  other  times  of  a  deeper  colour 
than  natural ;  and  this  was  the  primary,  not  the  secondary  effect  of  the  medicine,  which 
latter  was,  as  stated  by  our  author,  a  diminution  in  the  activity  of  the  circulation,  mani- 
fested by  the  diminished  size,  force,  and  frequency  of  the  pulse. — (See  Materialien  zu  einer 
kunftigen  Heilmittellehre  dutch  versttche,  d^c,  by  Dr.  John  C.  G.  Jcerg,  Leipzig,  1825.) — Am.  Ed. 

s 
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a  concomitant  reduction  of  the  frequency  of  the  pulse ;  its  power,  too, 
appears  only  when  it  is  administered  in  dropsy  ;  in  a  state  of  health,  it 
will  reduce  the  pulse,  but  not  increase  the  discharge  of  urine.  Tobacco 
has  also  somewhat  analogous  powers  in  promoting  absorption,  and  its 
operation  is  accompanied  with  a  corresponding  depression  of  vascular 
action.  Venesection,  upon  the  same  principle,  may  occasion,  in  certain 
cases  of  dropsy,  a  discharge  of  the  accumulated  fluid. 

2.  By  increasing  the  tone  of  the  Body  in  general,  and  that  of  the  Ab- 
sorbent System  in  particular. 

140.  That  diminished  absorption,  and  the  consequent  accumulation 
of  serous  fluids  in  the  cellular  texture  and  different  cavities,  frequently 
depend  upon  general  debility,  is  very  obvious ;  whence  fevers,  whether 
of  the  intermittent  or  continued  kind,  which  have  been  long  protracted, 
are  followed  by  cedematous  swellings.  In  states  of  extreme  debility,  the 
exhalant  vessels  would  seem,  from  their  laxity,  to  permit  the  thinner 
parts  of  the  blood  to  pass  too  readily  through  them  :  this  is  proved  by 
the  circumstance  that  palsied  limbs,  in  which  such  a  laxity  may  be  pre- 
sumed to  exist,  are  frequently  affected  with  oedema ;  and  the  truth  of 
this  explanation  is  still  farther  corroborated  by  the  advantages  which 
accrue  on  these  occasions  from  the  mechanical  support  of  pressure  from 
bandages.  In  such  cases,  those  remedies  which  are  capable  of  renova- 
ting the  vigour  of  the  body  can  alone  prove  of  any  signal  service.  Dr. 
Blackall  presents  us  with  an  illustrative  case  of  this  nature,  on  the  au- 
thority of  Mr.  Johnson,  of  Exeter,  in  which  the  tonic  powers  of  well- 
fermented  bread  occasioned  in  the  space  of  a  few  hours  an  effect  so 
powerfully  diuretic,  as  to  have  cured  the  sailors  on  board  the  Asia  East 
Indiaman,  who  had  been  attacked  with  dropsy,  in  consequence  of  the 
use  of  damaged  rice. 

141.  Thus,  then,  do  Diuretics,  in  some  cases,  cure  by  Evacuating, 
while  in  others,  as  in  the  instance  above  cited,  they  Evacuate  by 

CURING. 

142.  A  case  has  occurred  in  my  own  practice,  which  not  only  affords 
a  striking  illustration  of  the  present  views,  but  is  well  calculated  to  con- 
vey to  the  inexperienced  practitioner  a  very  instructive  lesson  of  cau- 
tion. A  man  of  the  age  of  thirty -five,  of  the  most  dissolute  habits,  was 
attacked,  after  a  debauch  of  several  days'  continuance,  with  inflammatory 
symptoms  in  the  chest ;  a  very  large  quantity  of  blood  was  suddenly  ab- 
stracted, and  the  bleeding  was  repeated  after  the  interval  of  a  few  hours. 
The  respiration  became  laborious,  and  I  was  desired  to  visit  the  patient. 
I  found  that  little  or  no  urine  had  been  evacuated  since  the  attack,  and 
that  there  were  evident  symptoms  of  effusion ;  the  legs  were  swollen, 
and  the  difficulty  of  breathing  was  rapidly  increasing.  Under  these 
circumstances,  I  directed  a  large  dose  of  Ammonia,  with  some  stimula- 
ting diuretics,  which  were  to  be  repeated  at  short  intervals.  On  the  fol- 
lowing day  the  distressing  symptoms  had  subsided,  a  large  quantity  of 
urine  had  passed,  and  the  patient  expressed  himself  greatly  relieved  ; 
unfortunately,  however,  in  consequence  of  a  slight  increase  of  his  dis- 
tress in  the  evening,  an  injudicious  friend  in  attendance  took  more  blood 
from  the  arm — the  dropsical  effusions  rapidly  increased,  and  life  was 
extinguished  in  the  course  of  three  days  by  confirmed  hydro-thorax. 
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3.  By  producing  Catharsis,  and  thereby  increasing  the  action  of  the 
Exhalants  directly,  and  that  of  the  Absorbents  indirectly. 

143.  It  has  been  already  stated,  under  the  consideration  of  Cathartics, 
that  certain  medicines  of  that  class  excite  the  exhalants  of  the  aliment- 
ary canal,  and  occasion  a  very  copious  discharge  of  serous  matter :  by 
this  operation  the  blood  is  deprived  of  a  large  portion  of  water,  and  the 
absorbents  are  thus  indirectly  stimulated  to  supply  the  deficiency ;  Ela- 
terium,  and  some  other  hydragogue  cathartics,  may  be  thus  employed 
with  extraordinary  success  for  the  cure  of  certain  forms  of  dropsy,  where 
the  vital  powers  of  the  patient  can  sustain  the  violence  of  the  remedy. 
In  the  whole  circle  of  medicinal  operations  there  is  nothing  more  won- 
derful than  this :  that  an  impression  made  on  the  internal  surface  of  the 
primcB  VICE,  by  a  few  particles  of  matter,  should  thus  convey  by  magic, 
as  it  were,  an  impulse  to  the  most  remote  extremities,  rousing  their  ab- 
sorbents to  action ;  and,  in  case  of  cede?na  there,  awaking  the  sleeping 
energies  of  these  vessels,  which,  like  millions  of  pumps  at  work,  trans- 
mit the  morbid  fluid  to  the  intestines  and  urinary  passages,  effecting  a 
detumescence  of  the  hydropic  limbs  in  the  course  of  a  few  hours,  and 
thus  affording  a  striking  illustration  of  the  sympathetic  action  of  medi- 
cines,  and  an  instructive  example  of  the  operation  of  those  of  the  sorbe- 
facient  class.* 

144.  The  observations  which  I  have  thus  offered  will  lead  the  prac- 
titioner to  select  the  particular  diuretic  which  is  best  calculated  to  fulfil 
the  indications  of  each  individual  case  ;  and  they  will,  at  the  same  time, 
point  out  those  which  cannot  be  administered  in  combination  without  a 
violation  of  the  law  of  medicinal  compatibility.  With  respect  to  the 
general  efl^cacy  of  these  medicines,  it  may  be  stated,  that  where  the 
disease  originates  from  organic  affections  of  the  chylopoietic  viscera,  it 
will  not  be  cured  by  the  mere  evacuation  of  the  water  by  diuretics  ;  but 
that  where  it  has  taken  place  from  diminished  absorption,  these  reme- 
dies may  be  reasonably  expected  to  effect  a  cure. 


DIAPHORETICS. 


145.  The  term  Diaphoretic  has  been  applied  to  those  medicines  which 
increase  the  natural  exhalation  of  the  skin,  and  when  they  act  so  pow- 
erfully as  to  occasion  sweating,  they  have  been  commonly  distinguished 
by  the  name  of  Sudorifics ;  but,  as  no  difference  exists  between  these 
remedies  but  in  the  degree  of  force  with  which  they  act,  we  may  very 
properly  comprehend  the  whole  under  the  general  title  of  Diaphoretics  ; 
the  fluid  effused  is  also  in  both  cases  similar,  but  in  the  one  it  is  dis- 
charged more  slowly,  and  is  carried  off  by  the  conductingf  power  of  the 

♦  See  Sir  Gilbert  Blane's  Medical  Logic,  edit.  2d,  p.  190. 

t  The  cutaneous  discharge  is  very  materially  modified  by  the  state  of  the  atmosphere, 
in  its  relations  to  moisture  and  dryness  :  when  the  air  contains  much  moisture  it  is  a  bad 
conductor  of  the  perspirable  matter,  which  therefore,  instead  of  being  carried  off  in  an  in- 
sensible form,  is  condensed  upon  the  surface  :  hence  we  appear  to  perspire  greatly  upon  the 
slightest  exercise,  whereas  the  cuticular  discharge  is  at  such  times  absolutely  less.  We 
have  all  experienced  the  sensation  of  heat,  and  disposition  to  sweating,  during  the  moist 
weather  which  so  frequently  occurs  in  this  country  in  April  and  May,  the  wind  being  at 
the  time  stationary  at  southwest  or  south.    On  the  contrary,  during  the  prevalence  of  aa 
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air,  in  the  insensible  form  of  vapour,  while  in  the  other  case  it  is  so 
copiously  effused  from  the  exhalant  vessels,  as  to  appear  in  the  liquid 
form. 

146.  As  obstructed  perspiration  may  depend  upon  very  different,  and 
even  opposite  states  of  the  system,  so  may  the  most  adverse  medicines 
fall  under  the  denomination  of  diaphoretic  remedies. 

147.  In  some  affections,  a  deficient  diaphoresis  may  be  associated 
with  increased  vascular  action,  and  in  others,  with  a  slow,  languid  cir- 
culation. 

148.  Diaphoretics  may  be  considered  as  operating,  either  by  directly 
stimulating  the  cutaneous  capillaries ;  by  increasing  the  general  action 
of  the  vascular  system  ;  by  relaxing  the  morbidly-constricted  mouths  of 
the  perspiratory  vessels  ;  or,  lastly,  by  producing  at  once  both  the  latter 
of  these  eflfects. 

149.  In  conformity  with  the  plan  adopted  on  other  occasions,  I  shall 
proceed  to  investigate  the  powers  of  this  class  of  medicines,  according 
to  their  supposed  modes  of  operation. 

DIAPHORETICS 
Occasion  their  effects, 

I.  By  Stimulating  the  Cutaneous  Capillaries. 

A.  By  external  application. 

By  Stimidus  of  Heat,  Friction,  8j-c. 

B.  By  medicines  which  enter  the  circulation,  and  stimulate  the 
cutaneous  vessels  hy  contact. 

Mercurials —  Sulphur. 

C.  By  medicines  which  act  on   the   surface  sympathetically, 
through  the  medium  of  the  stomach. 

Cold  Drinks,  SfC. 

II.  By  Increasing  the  General  Action  of  the  Vascular  Sys- 
tem. 

Violent  Exercise — Ammonia — Guaiacum — Alcohol —  Warm 
Bath. 

III.  By  Relaxing  the  morbidly-constricted  Mouths  of  the 
Perspiratory  Vessels. 

Antimonials — Cold  Affusion—  Venesection— Saline  Diapho' 
retics. 

150.  The  action  of  the  cutaneous  vessels  maybe  augmented  by  heat, 
without  necessarily  increasing,  at  the  same  time,  that  of  the  heart  and 
arteries ;  hence  it  is  that  heat  is,  of  itself,  often  sufficient  to  produce 
sweating,  while  it  generally  accelerates  the  operation  of  a  sudorific 

east  wind,  the  most  violent  exercise  will  scarcely  prove  diaphoretic,  and  yet  the  quantity 
of  cutaneous  exhalation  is  far  greater  than  during  that  state  of  atmosphere  when  the  slight- 
est exercise  deluges  us  with  perspirable  matter.  Dr.  Schmidtmeyer  says  that  in  Chili, 
notwithstanding  the  high  temperature,  the  perspiration  passes  off  in  so  insensible  a  form, 
during  rides  or  other  exertions  which  would  have  been  intolerable  in  Europe,  and  would 
have  moistened  several  folds  of  clothing,  that  it  might  have  been  doubted  if  there  existed 
any  perspiration  at  all. — ( Travels  into  Chili  in  the  Years  1820  and  1821,  by  Peter  Schmidt- 
meyer.) It  is  scarcely  necessary  to  observe  that  the  atmosphere  of  Chili  is  remarkable  for 
its  dryness. 
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medicine.  To  this  general  proposition,  however,  there  are  some  very 
important  exceptions ;  and,  indeed,  in  certain  conditions  of  the  cutane- 
ous surface,  the  stimulus  of  heat  will  be  even  found  to  impede  rather 
than  to  promote  diaphoresis  ;  thus  in  the  hot  stage  of  a  continued  fever, 
there  would  seem  to  exist  a  peculiar  constriction  of  the  perspiratory 
vessels,  accompanied  with  extreme  heat  and  dryness.  In  such  a  state, 
remedies  of  the  third  class  must  be  applied,  or  conjoined  with  those  of 
the  former.  The  warm  bath  may  be  said  to  partake  of  all  the  qualities 
upon  which  our  classification  is  founded  ;  it  will  stimulate  the  cutaneous 
capillaries,  increase  the  vascular  action  generally,  and,  by  its  emollient 
powers,  relax  the  morbidly-constricted  mouths  of  the  perspiratory  ves- 
sels. During  the  ardent  heat  of  the  fever,  the  external  application  of 
cold  is  the  most  efficient  sudorific,  as  the  valuable  reports  of  Dr.  Currie 
have  very  satisfactorily  established. 

151 .  Although  the  external  application  of  cold  was  not  often  employed 
in  the  hot  stage  of  fever  until  within  the  last  thirty  years,  yet  the  ad- 
ministration of  cold  drinks  appears  to  have  been  practised  by  the  an- 
cients, as  an  expedient  to  produce  perspiration.  Galen,  and  his  imme- 
diate disciples,  as  well  as  the  physicians  of  the  sixteenth  century,  seem 
to  have  frequently  administered  cold  water  for  the  purpose  of  exciting 
sweat  in  fevers.*  Celsus,  also,  describes  the  beneficial  effects  which 
arise  from  copious  draughts  of  water  in  ardent  fevers :  ''  Fereque  post 
longam  sitim  et  vigiliam,  post  multam  saitietatem,  post  infractum  calorem, 
plenus  somnus  venit,  per  quern  ingens  sudor  effunditur,  idque  prsesentis- 
simum  auxilium  est."t  Cold  water,  when  introduced  into  the  stomach 
in  the  hot  stage  of  fever,  must  produce  its  diaphoretic  effect  through  the 
sympathetic  relation  which  subsists  between  that  organ  and  the  skin. 
Nauseating  doses  of  Antimony,  and  of  other  emetics,  occasion  a  relaxa- 
tion of  the  surface  from  the  same  mode  of  operation,  and  in  this  latter 
case,  if  the  force  of  the  circulation  be  at  the  same  time  increased  by 
tepid  diluents,  the  diaphoretic  effect  is  more  certain  and  considerable. 

152.  Alcohol,  Guaiacum,  and  other  powerful  stimulants,  produce  their 
effects  by  merely  accelerating  the  circulation  ;  but  in  employing  such 
remedies  for  the  purpose  of  exciting  sweat,  we  must  be  careful  to  adapt 
them  to  the  circumstances  of  the  case,  and  to  the  degree  of  action 
which  prevails.  In  all  febrile  diseases  attended  with  much  increased 
heat,  or  connected  with  local  inflammation,  diaphoretics  of  this  descrip- 
tion must  be  very  cautiously  administered,  for,  by  accelerating  the  circu- 
lation, they  might  counteract  any  benefit  which  they  would  otherwise 
confer  by  relaxing  the  vessels  of  the  skin.  In  the  whole  history  of 
medical  opinions,  there  is  scarcely  a  theory  which  has  proved  so  fatal  in 
its  practical  applications  as  that  maintained  by  Van  Helmont  and  his 
disciples,  viz.,  that  acute  diseases  iccre  iole  cured  hy  expelling  some  mor- 
hijic  matter,  after  its  proper  concoction — a  theory  which  suggested  the 
administration  of  the  most  stimulating  sudorifics.  together  with  high 
temperature,!  ^^  every  grade  of  febrile  exacerbation.  The  fatal  effects 
of  such  a  practice  during  the  seventeenth,  and  early  parts  of  the  eigh- 
teenth centuries,  are  incalculable,  and  may  be  very  satisfactorily  con- 

*  LoMMius,  De  Febribus.  +  De  MedicLna,  lib.  iii.,  c.  m 

t  This  practice  is  still  cherished  by  the  vulgar,  especially  in  some  of  the  more  remote 
districts  of  the  kingdom.  It  is  with  this  view  that  the  Cornish  nurse  continues  to  keep 
down  the  excess  of  population,  by  administering  gin  and  treacle,  in  her  smoky  chimney 
corner,  to  children  labouring  under  measles,  in  order  to  throw  out  the  eruption. 
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trasted  with  the  beneficial  results  which  have  accrued  in  the  same  dis- 
eases, in  the  present  age,  from  the  use  of  diaphoretics  of  the  refrigerant 
kind.* 

153.  Saline  Diaphoretics,  as  they  readily  pass  with  the  chyle,  may 
be  supposed  to  enter  the  circulation,  and  be  thus  brought  to  act  directly 
on  the  cutaneous  vessels  ;  at  the  same  time  it  seems  extremely  probable 
that  such  remedies  may  also  occasion  an  impression  on  the  stomach, 
which  is  sympathetically  communicated  to  the  vessels  of  the  skin  ;  they 
have,  undoubtedly,  little  or  no  influence  on  the  general  vascular  system, 
and  augment  neither  the  force  nor  the  velocity  of  the  circulating  current. 

154.  It  is  not,  however,  in  febrile  affections  alone  that  this  class  of 
remedies  proves  highly  beneficial ;  the  very  intimate  sympathetic  con- 
nexion which  subsists  between  the  functions  of  the  lungs  and  skin  ren- 
ders the  use  of  such  medicines  particularly  advantageous  in  the  cure  of 
the  diseases  incident  to  the  former  of  these  organs ;  a  fact  upon  which 
we  shall  hereafter  offer  some  remarks  under  the  history  of  Expectorants. 

155.  So,  again,  in  the  treatment  of  bowel  affections,  in  consequence 
of  the  intimate  relation  which  exists  between  the  cutaneous  capillaries 
and  those  of  the  internal  organs,  gentle  diaphoretics  offer  a  valuable 
resource  in  their  cure.  How  frequently  do  diarrhoea,  enteritis,  &c., 
ensue  from  the  sudden  suppression  of  perspiration  by  cold  ? 

156.  From  the  influence  which  these  medicines  exert  upon  the  ex- 
treme vessels  of  the  skin,  they  are  also  highly  serviceable  in  various  ob- 
stinate cutaneous  diseases,  as  Herpes,  Lepra,  &c. 

157.  As  evacuating  the  serous  part  of  the  blood  must  necessarily 
have  an  indirect  effect  in  promoting  absorption,  Sudorijics  have  been 
occasionally  exhibited  in  dropsy,  especially  in  that  form  of  the  disease 
called  Anasarca.^     It  has  been  already  observed  that  cases  too  fre- 

*  A  similar  theory,  with  still  more  fatal  consequences,  has  been  promulgated  ir  this 
country  by  an  illiterate  man  named  Thomson,  and,  what  is  most  remarkable,  his  mode  of 
practice  has  heen  patented  by  the  United  States  government ! 

This  system  is  founded  on  the  following  propositions  :  1st.  "  The  body  is  composed  of  four 
elements — earth,  water,  fire,  and  air;  earth  and  water  form  the  solids,  and  fire  and  air  give  life 
and  motion.  2d.  Heat  is  life,  and  cold  is  death.  3d.  All  constitutions  and  all  diseases  are  the 
same,"  &c. 

These  absurd  and  nonsensical  positions  serve  for  the  foundation  of  a  system  of  medicine, 
which  numbers  its  followers  in  every  part  of  the  United  States.  Among  its  advocates  are 
many  well-informed,  and,  on  other  subjects,  well-educated  persons ;  and  in  some  of  the 
more  recently-settled  parts  of  the  country,  its  adherents  are  more  numerous  than  those  at- 
tached to  the  ordinary  mode  of  practice.  The  theory  of  Thomson,  like  that  of  Van  Hel- 
mont,  suggests  "  the  administration  of  the  most  stimulating  sudorifics,  together  with  high 
temperature,  in  every  grade  of  febrile  exacerbation."  The  consequences  are  most  disas- 
trous. With  "  Cayenne"  and  "  Lobelia,"  "  Hot  Drops"  and  "  Composition,"  thousands  are 
annually  steamed  out  of  existence ;  but  yet  it  is  all  done  according  to  law !  The  man  who 
denounces  all  knowledge  obtained  from  study  and  books,  has  recorded  his  own  system  in 
a  book,  which,  with  a  patent,  conferring  upon  the  purchaser,  whoever  he  may  be,  a  right 
to  practice  the  healing  art  in  any  part  of  the  United  States,  may  be  purchased  for  twenty 
dollars ! 

Of  all  systems  of  quackery  hitherto  promulgated,  Thomsonianism  has,  doubtless,  been 
productive  of  the  most  positive  mischief,  during  the  time  it  has  prevailed.  "  In  its  practical 
application,"  says  a  late  writer, "  there  never  has  been  a  scheme  of  empiricism  more  incon- 
sistent than  the  one  under  consideration.  The  practice  of  Asclepiades,  who  confined  his 
patients  having  a  fever,  for  the  first  three  days,  to  a  close  room,  and  denied  them  all  kind 
of  drink,  was  not  more  monstrous ;  and  that  adopted  by  the  aborigines  on  the  banks  of  the 
Connecticut  River  was  more  natural.  When  attacked  with  fever,  they  confined  themselves 
to  a  tent  well  heated ;  when  they  arrived  at  a  suitable  heat,  they  suddenly  plunged  into 
the  river,  and  then  repaired  to  the  tent  again.  A  copious  sweat  usually  broke  out,  which 
not  unfrequently  arrested  the  complaint." — Am.  Ed. 

i  M.  Duhamel  has  recorded  the  cases  of  two  countrymen,  considerably  advanced  in  life, 
who  were  cured  of  dropsy  by  remaining  some  time  in  a  baker's  oven,  soon  after  the  bread 
had  been  drawn.  Varikbillan,  ninth  caliph  of  the  race  of  the  Abassides,  is  said  to  have 
been  cured  by  a  nearly  similar  method.    His  physician  caused  him  to  enter  a  lime-kiln  soon 
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quently  occur  in  which  the  discharge  of  urine  cannot  be  increased  by 
art ;  upon  such  occasions  practitioners  have  sometimes  had  recourse  to 
a  trial  of  sudorifics,*  but  from  the  great  difficulty  which  generally  exists 
in  exciting  sweating  in  such  affections,  the  indication  has  rarely  been 
fulfilled.  Where,  however,  a  sudorific  does  succeed,  it  is  less  liable  to 
debilitate  than  the  other  alternative  of  a  drastic  purgative. 

158.  There  is  still  another  point  of  view  in  which  the  therapeutic  im- 
portance of  diaphoretics  may  be  considered.  It  is  generally  acknowl- 
edged that  by  cutaneous  transpiration  a  portion  of  excreraentitious  mat- 
ter is  lejected  from  the  system  ;  hence,  by  the  failure  or  imperfect  per- 
formance of  this  function,  a  deleterious  fluid  is  retained,  which  may  give 
origin  to  disease ;  to  such  a  cause  may,  perhaps,  be  attributed  the  gen- 
eration of  calculi,  and  other  diseases  of  the  urinary  system,  as  we  shall 
have  occasion  to  notice  under  the  head  of  Liihonthryplics. 

The  increased  efficacy  which  these  medicines  derive  from  combina- 
tion with  each  other  will  form  a  subject  of  interesting  inquiry  in  the 
succeeding  essay. 


EXPECTORANTS. 


159.  Medicines  which  are  supposed  to  be  capable  of  facilitating  the 
excretion  of  mucus  from  the  breast,  ex  pectore,  that  is,  from  the  trachea, 
and  cells  and  passages  of  the  lungs. 

160.  If  the  term  Expectorant  be  intended  to  express  a  medicinal  sub- 
stance which  has  the  power  of  promoting  the  expulsion  of  fluid  from  the 
lungs,  by  some  specific  action  on  the  parts  concerned,  we  can  have  no 
hesitation  in  at  once  rejecting  the  word,  and  denying  the  existence  of 
such  remedies  :  if,  however,  the  term  be  received,  conventionally,  as 
comprehending  all  those  substances  which  are  capable,  according  to  the 
state  of  the  system  in  each  particular  case,  of  producing  expectoration, 
it  will  be  extremely  proper  to  recognise,  and  practically  useful  to  retain, 
such  a  class  of  medicinal  agents.  In  order  that  their  modus  operandi 
may  be  correctly  understood,  the  following  classification  is  submitted  to 
the  reader. 

A  CLASSIFICATION  OF  EXPECTORANTS, 

ACCORDING   TO   THEIR   SUPPOSED  MODES  OF  OPERATION. 

CL.  I.    MEDICINES  WHICH  INCREASE  PULMONARY  EXHALATION,  AND  THEREBY 
DILUTE  THE  MUCUS  IN  THE  FOLLICLES  OF  THE  LUNGS. 

a  By  removing  constriction  of  the  pulmonary  exhalant  vessels. 

Blisters. 
Venesection. 
Nauseants. 

after  the  lime  had  been  removed,  when  in  the  course  of  a  few  days  he  was  totally  cured  of 
Ms  dropsy.  The  ancients  excited  sweating  in  this  disease,  by  burying  the  patient  up  to  the 
neck  in  heated  sand  or  ashes  {Celsus,  lib.  iii.,  c.  xxx.) ;  and  Lysons  cured  cases  by  placing  hia 
patients  in  rooms  heated  to  a  very  high  temperature. 

*  In  the  history  of  the  Royal  Academy  of  Sciences  for  1703,  a  case  is  related  of  a  wom- 
an who,  tired  out  by  the  protracted  dropsy  under  which  her  husband  laboured,  charitably 
administered  to  him  a  very  large  dose  of  opium,  with  the  intention  of  despatching  him,  but 
tiie  medicine  immediately  produced  such  a  copious  sweat  that  it  restored  him  to  health  ! 
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b  By  stimulating  these  vessels  by  the  actual  contact  of  a  medicinal 
substance.  ' 

Allium.  FcBtid  Gums. 

Scilla  ? 

The  different  Balsams. 
c  By  stimulating  the  top  of  the  trachea,  and  thereby  increasing  the 
action  of  the  exhalant  vessels  of  the  lungs,  by  a  species  of  con- 
tiguous sympathy. 

Stimulating  Lozenges,  Linctusses,  the  inhalation  of  certain  va- 
pours, 4*c. 

CL.  II.  MEDICINES  WHICH  DIMINISH  THE  INORDINATE  FLOW  OF  FLUID  INTO 
THE  LUNGS,  AND  RENDER  THE  EXPECTORATION  OF  THE  REMAINDER  MORE 
EASY. 

a  By  removing  the  debility  of  the  exhalants. 

Sulphate  of  Zinc.  Bitter  Tonics, 

b  By  increasing  the  power  of  the  absorbents. 

Digitalis.  Nicotiana  Tabacum, 

c  By  determining  to  the  skin  by  gentle  diaphoresis. 

Antimonii  Potassio-tartras. 
d  By  exciting  serous  discharges  from  the  bowels. 

Saline  Purgatives. 

CL.  UI.  MEDICINES  WHICH   OPERATE  MECHANICALLY,  IN  PROMOTING  THE   RE- 
JECTION OF  ACCUMULATED  MUCUS. 

a  By  stimulating  the  muscles  of  respiration. 

Ammonia. 
h  By  exciting  vomiting,  and  thereby  compressing  the  thoracic  viscera. 

Emetics. 


I.  Of  Medicines  which  increase  Pulmonary  Exhalation. 
a  By  removing  Constriction  of  the  Pulmonary  Exhalant  Vessels. 

161.  There  can  be  no  doubt  but  that,  in  certain  states  of  disease,  the 
exhalants  of  the  lungs,  like  those  of  the  skin,  are  affected  by  a  spasmod- 
ic constriction,  in  consequence  of  which  the  usual  quantity  of  fluid  for 
the  lubrication  of  these  parts  is  not  effused,  whence  a  train  of  morbid 
phenomena  arise ;  this  appears  to  happen  in  Pneumonia,  Asthma,  and 
certain  other  diseases  of  the  pulmonary  organs.  In  order  to  remove 
such  a  constriction,  remedies  of  the  antispasmodic  class  may  be  exhib- 
ited with  advantage  ;  nauseating  doses  of  tartarized  antimony,  or  of 
ipecacuanha,  are  likewise  calculated  to  fulfil  the  same  indication,  by  an 
operation  analogous  to  that  by  which  diaphoresis  is  produced.  If  the 
term  might  be  allowed,  we  should  call  such  remedies  Pulmonary  Di- 
aphoretics. It  is  in  this  way  that  venesection,  blisters,  and  other  anti- 
phlogistic remedies  may,  in  certain  states  of  the  lungs,  restore  a  healthy 
excretion  from  these  vessels. 

b  By  Stimulating  the  Pulmonary  Exhalants,  by  the  actual  Contact  of  a 
Medicinal  Substance. 

162.  There  certainly  appear  to  be  substances  which  enter  the  circu- 
lation, and  are  more  particularly  determined  to  the  pulmonary  vessels, 
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since  their  odour  is  to  be  distinctly  recognised  in  the  air  that  is  expired. 
Garlic  may  be  adduced  as  an  example  of  this  kind  ;  so  penetrating  is 
its  odorous  principle,  that  if  it  be  applied  only  to  the  soles  of  the  feet,  it 
may  be  perceived  in  the  breath.  Such  substances  may  stimulate  the 
exhalant  vessels  through  which  they  pass,  and  by  this  stimulus  the  se- 
cretion may  be  increased,  and  the  mucus  contained  in  the  follicles  dilu- 
ted, so  as  to  be  poured  out  in  a  less  viscid  form,  and,  consequently,  in  a 
state  to  be  more  easily  brought  up  by  expectoration. 

c  By  stimulating  the  top  of  the  Trachea,  and  thereby  increasing  the  Ac- 
tiviiy  of  the  Exhalant  Vesssls  of  the  Lungs,  by  a  Species  of  contig- 
uous Sympathy. 

163.  The  salutary  operation  of  those  various  remedies,  which  are  al- 
lowed to  pass  slowly  over  the  fauces,  sufficiently  establishes  the  fact 
which  is  here  announced.  In  this  manner  I  apprehend  that  much  ben- 
efit may  arise  from  the  use  of  a  Linctus,  and  I  am  satisfied  from  experi- 
ence that  certain  cases  of  hoarseness  are  to  be  frequently  removed  by 
such  an  application  of  stimulating  sirups. 

IG^.  The  inhalation  of  certain  vapours  will  also  enable  us  to  make  a 
more  direct  application  to  these  parts.  As,  however,  it  is  my  intention 
to  dedicate  a  chapter  to  the  consideration  of  this  form  of  remedy,  it  is 
unnecessary  to  dwell  upon  it  in  this  place. 

II.  Of  Medicines  which  diminish  the  inordinate  flow  of  fluid 

INTO   THE   lungs. 

a  By  removing  the  Debility  of  the  Exhalants. 

165.  It  not  unfrequently  occurs  in  persons  either  debilitated  by  age 
or  disease,  that  the  exhalant  vessels  of  the  lungs  lose  their  tone,  and 
pour  out  a  larger  quantity  of  fluid  than  is  necessary  for  thp  lubrication 
of  these  organs  :  this  is  particularly  observable  in  the  disease  called 
humoral  asthma,  and  in  the  catarrh  of  old  persons.  If  this  excess  be  re- 
strained by  strengthening  the  tone  of  the  system  generally,  or  by  as- 
tringing  these  vessels  in  particular,  the  expectoration  of  the  remainder 
will  be  rendered  much  more  easy.  According  to  my  experience,  sul- 
phate of  zinc  displays  considerable  powers  in  moderating  this  effusion 
of  fluid,  and  it  appears  to  produce  this  efl^ect  by  increasing  the  tone  of 
the  exhalant  vessels  of  the  lungs :  several  medicines  also,  which  are 
included  in  the  former  division  of  this  classification,  may,  by  stimulating 
these  organs,  not  only  promote  the  exhalation  when  it  is  too  scanty,  but 
repress  it  when  it  is  too  abundant. 

b  By  increasing  the  Powers  of  the  Absorbents. 

166.  In  some  cases  the  mucous  inundation  may  not  depend  upon  any 
fault  in  the  exhalants,  but  upon  a  torpid  state  of  the  pulmonary  absorb- 
ents :  our  remedy  for  this  evil  is  to  he  found  among  that  class  of  medi- 
cines which  have  the  power  of  promoting  absorption,  as  small  doses  of 
some  mercurial  preparation.  Digitalis,  and,  perhaps,  Nicotiana  Tabacum. 

c  By  determining  to  the  Skin  by  a  gentle  Diaphoresis. 

167.  It  is  evident  that  an  increase  of  the  cutaneous  exhalation  is  gen- 
erally attended  with  a  relative  diminution  in  the  other  serous  excretions 
of  the  body  ;  this  is  so  obvious  with  respect  to  our  urinary  discharge, 
that  every  person  must  have  noticed  the  variation  of  its  quantity  at  dif- 
ferent seasons  of  the  year.     In  like  manner,  the  exhalation  from  the 

T 
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lungs,  although  less  capable  of  becoming  an  object  of  observation,  is  not 
less  affected  by  the  state  of  the  cutaneous  discharge  ;  hence,  medicines 
capable  of  promoting  it  are  calculated  to  diminish  the  quantity  of  serous 
exhalation  from  the  lungs  ;  and  it  is  upon  this  principle  that  well-regu- 
lated doses  of  the  compound  powder  of  ipecacuanha  frequently  furnish 
the  oppressed  asthmatic  with  a  valuable  resource. 

d  By  exciting  Serous  Discharges  from  the  Bowels. 

168.  Upon  the  principle  announced  in  the  preceding  section,  the  op- 
eration of  a  saline  cathartic  may  relieve  the  pulmonary  organs  when 
loaded  with  a  preternatural  accumulation  of  fluid,  and,  consequently,  as- 
sist expectoration.  On  the  contrary,  if  the  exhalation  be  deficient,  this 
class  of  remedies  may  increase  pulmonary  irritation,  and  check  expec- 
toration ;  a  fact  which  coincides  with  the  concurrent  testimony  of  many 
able  practitioners. 

III.  Of  Medicines  which  operate  mechanically. 

a  By  imparting  Vigour  to  the  Respiratory  Muscles  engaged  in  the  Act 
of  Expectorating. 

169.  It  must  be  admitted  that,  to  a  certain  extent,  expectoration  is  a 
voluntary  operation,  connected  with  the  action  of  a  variety  of  muscles, 
which,  in  a  state  of  extreme  debility,  are  not  easily  excited  into  action  : 
every  practitioner  must  have  noticed  this  fact  during  the  treatment  of 
the  coughs  of  exhausted  patients,  and  have  witnessed  the  distress  ne- 
cessarily arising  from  it ;  in  this  condition,  the  exhibition  of  a  stimulant 
may  so  far  renew  the  exhausted  excitabilily  of  these  organs  as  to  ena- 
ble them  to  undergo  the  necessary  exertions. 

b  By  compressing  the  Thoracic  Viscera,  through  the  Operation  "of  an 
Emetic. 

170.  The  beneficial  results  which  frequently  attend  the  concussion 
of  an  emetic,  in  cases  of  mucous  accumulations  in  the  lungs,  are  too 
well  known  and  understood  to  require  much  elucidation  :  in  the  act  of 
vomiting,  the  thoracic  viscera  are  violently  compressed,  the  neighbour- 
ing muscles  are  also  called  into  strong  action,  and  both  expiration  and 
inspiration  are  thus  rendered  more  forcible,  and  the  expulsion  of  mucus 
from  the  cavity  of  the  lungs  necessarily  accomplished. 

The  safety  and  expediency  of  such  a  resource  must,  however,  in  each 
particular  case  be  left  to  the  discretion  of  the  medical  practitioner  (104). 

171.  Besides  the  remedies  above  enumerated,  there  are  some  others 
which  afford  relief  in  certain  coughs,  and  have  therefore,  in  popular 
medicine,  been  considered  as  Expectorants ;  but  their  operation,  if  they 
exert  any,  is  to  be  explained  upon  principles  altogether  different  from 
that  of  facilitating  expectoration,  and  will  more  properly  fall  under  the 
head  of  Demulcents. 

172.  Atmospheric  changes,  in  relation  to  moisture  and  dryness,  de- 
serve some  notice  before  we  conclude  the  history  of  the  expectorant 
a<Tents  :  the  subject  teems  with  curious  and  important  facts,  and  the  ad- 
vantages  which  the  asthmatic  patient  derives  from  such  changes  merit 
farther  investigation.  That  the  lungs  are  constantly  giving  off  aqueous 
vapour  is  made  evident  by  condensing  the  expired  air  on  a  cold  surface 
of  glass  or  metal ;  and  it  is  easy  to  imagine  that,  when  the  atmosphere 
is  saturated  with  moisture,  its  power  of  conducting  off  this  vapour  will 
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be  proportionally  diminished,  and  that  an  accumulation  of  fluid  may  thus 
lake  place  in  the  lungs ;  on  the  other  hand,  we  may  suppose  the  air  to 
be  so  dry  as  to  have  an  increased  capacity  for  moisture,  and  to  carry  off 
the  expired  vapour  with  preternatural  avidity.  In  either  of  these  cases 
the  excretions  from  the  lungs  will  be  materially  influenced  ;  whether  to 
the  benefit  or  disadvantage  of  the  patient  will  depend,  in  each  particu- 
lar instai^ce,  upon  the  nature  of  the  disease  under  which  he  suffers.  I 
have  known  a  person  who  could  breathe  with  more  freedom  in  the  thick 
fogs  of  the  metropolis  than  in  the  pure  air  of  a  mountainous  region,  and 
it  would  not  be  difficult  to  adduce  many  examples  in  illustration  of  a 
diametrically  opposite  constitution  of  the  pulmonary  organs. 

173.  From  the  same  cause  we  may  frequently  observe  remarkable 
changes  occur  in  the  character  of  a  cough,  at  the  breaking  up  of  a  frost ; 
in  some  cases  the  expectoration  will  be  checked,  and  in  others  promoted 
by  a  sudden  change  from  a  dry  to  a  moist  atmosphere.  Can  a  more 
instructive  illustration  be  offered  of  that  important  fact,  which  I  have 
been  labouring  in  every  page  to  impress  upon  the  mind  of  the  young 
practitioner,  that  remedies  are  only  relative  agents^ 

174.  In  the  course  of  considerable  experience  in  the  treatment  of 
pulmonary  comj^aints,  and  in  the  influence  of  climate  and  seasons  upon 
them,  I  have  repeatedly  observed  the  rapid  transition  from  moisture  to 
dryness  to  occasion  very  remarkable  effects  upon  the  disease  ;  and  I 
very  much  question  whether  an  attention  to  such  a  condition  of  the  at- 
mosphere does  not  deserve  as  much  consideration  in  the  selection  of  a 
suitable  place  of  residence  for  such  invalids  as  the  more  obvious  cir- 
cumstances of  temperature.     I  have  been  long  in  the  habit  of  recom- 
mending to  persons  coi^fined  in  artificially  warmed  apartments  to  evap- 
orate a  certain  portion  of  water,  whenever  the  external  air  has  become 
excessively  dry  by  the  prevalence  of  the  northeast  winds,  which  so  fre- 
quently infest  this  island  during  the  months  of  spring ;  and  the  most 
marked  advantage  has  attended  the  practice.*     But  in  such  cases  the 
practitioner  must  ever  be  guided  by  the  symptoms  of  each  particular 
case^  it  would  be  worse  than  useless  to  lay  down  any  gereral  precept 
for  his  guidance.     We  cannot,  then,  be  surprised  that  such  a  difference 
of  opinion  should  exist  among  practitioners  of  equal  eminence,  respect, 
ing  the  influence  of  a  marine  atmosphere ;  some  advocating  its  advan- 
tages to  the  pulmonary  invalid,  and  others  maintaining  with  equal  con- 
fidence the  injurious  tendency  of  such  localities.     Each  party  appeals 
to  experience  in  justification  of  his  opinion,  and  with  equal  candour  and 
justice  ;  but  the  cases  from  the  results  of  which  the  medical  inference 
has  been  drawn,  however  parallel  they  may  have  appeared,  differed  in 
those  essential  points  to  which  we  have  alluded,  and  upon  which  the  ques- 
tion of  climate  would  seem  to  turn.     There  is  another  circumstance  con- 
nected with  the  subject  of  atmospheric  moisture  which  it  is  also  essential 
to  remember — that  the  air  gains  a  considerable  increase  in  its  power 
of  conducting  caloric  by  becoming  saturated  with  aqueous  vapour  ;  thus 
when  a  thaw  takes  place,  and  the  thermometer  rises  a  few  degrees 
above  32°,  the  air,  instead  of  impressing  us  with  the  sensation  of  in- 
creased temperature,  actually  appears  much  colder.t 

*  A  lady,  suffering  under  a  pulmonary  affection,  observed  to  me  not  long  since,  that 
whenever  her  hair  went  out  of  curl,  she  was  sure  to  be  better. 

t  It  has  become  an  established  custom  with  many  physicians  in  the  Northern  States  to 
send  patients  afflicted  with  pulmonary  complaints  to  the  West  Indies,  without,  it  is  to  be 
feared,  exercising  that  discrimination  and  judgment  which  they  usually  manifest  on  other 
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175.  Substances  which  increase  the  salivary*  discharge.  This  class 
comprehends  two  orders  of  medicines,  viz.  : 

176.  1st.  Those  which  increase  the  salivary  excretion  by  external 
application  to  the  secreting  vessels,  by  mastication,  as  the  following 
acrimonious  and  pungent  substances  :  Anthemis  Pyreihrum ;  Cochlearia 
Armoracia ;  Daphne  Mezereum  ;  Nicotiana  Tabacum,  Sic. 

177.  2d.  Those  whose  internal  exhibition  affects  these  organs 
through  the  medium  of  the  circulation,  of  which  mercury  is  the  only  true 
example ;  for  all  the  preparations  of  this  metal,  when  administered  in 
certain  quantities,  produce  salivation. 

178.  The  acrid  Sialogogues,  or  Masticatories,  by  stimulating  the  ex- 
cretory ducts,  and  increasing  the  secretion  of  saliva,  sometimes  relieve 
the  pain  of  toothache,  and  are  commonly  resorted  to  for  that  purpose  ;f 
they  are,  besides,  supposed  capable  of  relieving  other  congestions,  or  in- 
flammatory dispositions,  in  more  remote  parts  of  the  head,  by  the  deri- 
vation they  occasion  from  the  neighbouring  vessels,  especially  the 
branches  of  the  external  carotid. 

179.  Mercury,  in  its  metallic  state,J  is  perfectly  inert,  and  does  not 
exert  any  influence  whatever  upon  the  living  body.  This  fact  is  suf- 
ficient, if  any  serious  refutation  were  necessary,  to  overturn  the  theory 
which  attributes  its  sialogogue  property  to  the  gravity  of  its  particles, 
by  which  "  it  is  disposed  to  retain  the  direct  line  in  which  it  is  propelled 
from  the  heart,  and  is  therefore  more  certainly  determined  to  the  ves- 
sels of  the  head."  It  has  been  also  supposed  to  act  by  diminishing  the 
lenior  of  the  blood,  and  disposing  it  to  pass  more  easily  into  the  salivary 
glands,  so  as  to  increase  their  secretion :  equally  gratuitous  and  im- 
probable are  the  chemical  hypotheses  which  have  been  offered  to  ex- 
plain this  curious  and  singular  property.  Dr.  Cullen  endeavoured  to 
solve  the  problem  by  supposing  that  "  mercury  has  a  particular  disposi- 
tion to  unite  with  ammoniacal  salts,  and  that  such  salts  are  disposed  to  pass 
off  by  the  salivary  glands  more  copiously  than  by  any  other  excretion" 
Dr.  Murray,  however,  very  justly  remarks  that  mercury  has  not  any  pe- 
culiar tendency  of  this  kind ;  and  that  if  it  had,  these  salts  are  not  more 
abundant  in  the  saliva  than  in  some  other  secretions.  Dr.  Murray  then 
proceeds  to  submit  a  theory  which  he  considers  better  calculated  to  ex- 
plain the  phenomenon  :  he  observes,  that  the  urine  appears  more  pecu- 
liarly designed  to  convey  matter  which  has  been  received  into  the  cir- 
culating mass,  but  which  is  still  excrementitious,  from  the  system.  To 
pass,  however,  with  this  fluid,  it  is  necessary  that  the  matter  conveyed 

points  connected  with  the  diagnosis  and  treatment  of  disease.  Experience  has  abundantly- 
proved,  that  in  tubercular  phthisis  fully  established,  a  removal  to  a  warm  and  moist  climate, 
such  as  that  of  the  West  India  islands  and  the  southern  portions  of  the  United  States, 
seems  only  to  aggravate  the  disease,  and  hasten  a  fatal  termination,  by  facilitating  the 
softening  of  the  tubercular  deposites,  and  reducing  the  muscular  strength.  Owing  to  the  ex- 
cessive heat,  little  exercise,  except  that  of  a  passive  kind,  can  be  taken  in  the  open  air, 
while  emaciation  proceeds  with  increased  rapidity  from  excessive  perspiration  and  dimin- 
ished ingesta.  But  in  simple  bronchitis  such  a  climate  is  eminently  useful,  allaying  mor- 
bid irritation,  promoting  secretion  and  expectoration,  and  thus  relieving  the  congestive  8tate 
of  the  mucous  membrane. — Am.  Ed. 

*  waXaf,  saliva  ;  et  uyw,  excito. 

t  The  root  of  the  Petevma  AUiacea,  an  extremely  acrid  plant,  is  employed  by  the  inhabi  ■ 
tants  of  Jamaica,  who  put  a  small  plug  of  it  into  the  diseased  cavity.  It  is  vulgarly  called 
Guinea-hen  weed,  from  the  fondness  this  animal  manifests  for  it  in  the  West  Indies. 

t  I  of  course  except  its  application  in  the  form  of  vapour,  in  which  state  it  proves  ex- 
tremely active. 
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should  be  soluble  in  it ;  and  when  it  is  so,  we  can  discover  it  in  the 
secretion  by  chemical  tests.  If  there  is  any  property  connected  with 
it,  therefore,  which  shall  prevent  this  solubility,  it  probably  will  prevent 
the  substance  from  being  secreted.  Now  the  phosphoric  acid,  abundant 
in  urine,  must  in  this  mode  counteract  the  secretion  of  mercury  in  any 
form  of  preparation,  by  forming  with  it  a  compound,  insoluble,  and  to 
which  the  slight  excess  of  acid  cannot  communicate  solubility;  the  mer- 
cury, therefore,  existing  in  the  circulating  mass,  when  brought  in  the 
course  of  circulation  to  the  secreting  vessels  of  the  kidneys,  will  not 
pas's  through  their  whole  course  ;  but  if  conveyed  so  far  as  to  be  com- 
bined with  phosphoric  acid,  will,  from  this  combination,  be  incapable  of 
being  conveyed  onward,  and  will  therefore  be  retained  in  the  composi- 
tion of  that  part  of  the  blood  which  does  not  enter  into  the  secretion, 
but  returns  to  the  circulation.  It  must  be  discharged  by  some  other 
emunctory ;  a  portion  of  it  appears,  from  some  facts,  to  pass  off  by  the  in- 
sensible perspiration ;  but  the  tenuity  of  this  secretion,  if  the  term  may 
be  employed,  must  be  unfavourable  to  this  mode  of  discharge.  The 
salivary  secretion  is  one  by  which  it  may  be  more  easily  transmitted ; 
and  this  transmission  may  even  be  facilitated  by  the  affinity  exerted  to 
the  oxide  of  mercury  by  the  muriatic  acid,  the  soda,  and  ammonia,  which 
are  the  chief  saline  ingredients  in  saliva ;  for  it  deserves  to  be  remark- 
ed, that  triple  compounds  of  these  substances  are,  to  a  certain  extent, 
soluble  in  water ;  and  if  the  mercury  is  thus  secreted,  it  will,  of  course, 
stimulate  the  secreting  vessels  through  which  it  passes,  and  increase 
the  discharge. 

180.  Sir  Gilbert  Blane*  has  lately  advanced  another  hypothesis  to 
account  for  the  effects  of  mercury  as  a  sialogogue.  He  considers  the 
salivary  glands  as  one  of  the  outlets  for  the  ramenta  of  the  bones ;  for, 
by  analyzing  the  saliva,  we  discover  the  principles  of  which  they  con- 
sist :  indeed,  the  osseous  matter  not  unfrequently  concretes  on  the  teeth, 
and  sometimes  on  the  salivary  ducts,  in  the  form  of  what  is  called  tar- 
tar: "Does  not  this  fact,"  says  Sir  Gilbert  Blane,  "in  some  measure 
account  for  these  glands  being  the  parts  upon  which  determination  is 
made  by  the  operation  of  mercury,  which  consists  in  exciting  an  active 
absorption  of  solid  parts,  as  I  have  elsewhere  observed  ?"f 

181.  But  do  not  the  kidneys,  and  other  excretory  glands,  also  furnish 
outlets  through  which  the  detritus  of  the  body  is  eliminated  1  How 
does  it  happen,  therefore,  that  the  kidneys  are  not  as  equally  affected 
as  the  salivary  glands  by  the  action  of  mercury  ?  In  the  present  state 
of  our  knowledge,  it  will  be  more  prudent  to  rest  on  the  phenomenon  as 
an  ultimate  fact,  than,  in  attempting  to  ascend  higher  in  the  scale  of 
causes,  to  involve  ourselves  in  impenetrable  darkness. 

182.  During  the  prevalence  of  the  theory  which  attributed  to  nitric 
acid  all  the  anti-syphilitic  powers  of  mercury,  it  was  even  maintained 
that  this  acid  also  excited  ptyalism  ;  experience,  however,  has  disproved 
the  effects  thus  attributed  to  it,  and  no  one  attempts  to  support  its  pre- 
tensions as  a  sialogogue,  except,  indeed,  as  it  may,  perchance,  by  its 
acrid  qualities,  influence  the  excretory  ducts  of  the  glands,  externally, 
in  the  act  of  being  swallowed. 

183.  It  has  been  stated  by  Dr.  Macleod,:^  that  the  hydro-cyanic  acid 
*  Medical  Logic,  edit.  2d,  p.  73. 

t  Transactions  of  a  Society  for  the  Improvement  of  Medical  and  Chirurgical  Knowl- 
edge, vol.  iii.,  p.  119,  London,  1822. 
I  Medical  and  Physical  Journal  for  October,  1611. 


150  COUNTER-IRRITANTS. 

occasionally  produces  soreness  of  the  gums,  and  a  disposition  to  ptyal- 
ism ;  this,  if  true,  is  a  very  remarkable  fact,  and  well  deserves  attentive 
consideration. 

184.  Some  theorists  may,  perhaps,  be  inclined  to  consider  certain 
nauseating  medicines  as  possessing  sialogogue  properties.  It  cannot 
be  denied  that  an  increased  discharge  of  saliva  will  take  place  during 
the  operation  of  such  remedies ;  but  it  is  very  transient,  and  can  never 
be  rendered  available  to  any  therapeutic  object.  I  shall,  however,  have 
occasion  to  refer  to  this  fact  hereafter,  and  to  the  inference  deduced 
from  it  by  Dr.  Eberle,  in  explanation  of  the  effect  of  nauseating  medi- 
cines in  promoting  the  operation  of  mercury. 


COUNTER-IRRITANTS— DERIVATIVES,  OR  REVULSIVES. 

185.  These  may  be  defined  remedies  of  external  application,  by 
which  we  endeavour  to  remove,  or  diminish,  the  morbid  condition  of  a 
particular  structure,  by  artificially  creating  a  new  irritation,  or  determi- 
nation, in  some  other  part,  more  or  less  remote  from  the  seat  of  disease. 

186.  The  effect  thus  produced  has  been  long  expressed  by  the  term 
^^  revulsion  f^  but  since  in  its  most  comprehensive  meaning  it  would  em- 
brace too  wide  a  field  of  physiological  and  pathological  inquiry,  and  in- 
clude the  majority  of  those  changes  which  are  induced  by  such  internal 
remedies  as  cathartics,  diuretics,  diaphoretics,  &c.,  it  has  been  thought 
expedient,  by  prefixing  the  term  external,  to  limit  its  signification  to  that 
class  of  phenomena  in  which  the  seat  of  irritation  is  transferred  from  an 
internal  organ  to  the  surface. 

187.  The  application  of  a  counter-irritant,  for  the  relief  of  a  labouring 
organ,  was  doubtless  suggested  to  the  attentive  observer  by  the  occur- 
rence of  spontaneous  translations  of  disease  from  one  part  to  another^ 
and  by  the  obvious  and  immediate  relief  so  frequently  afforded  by  them  ; 
as,  for  example,  in  the  subsidence  of  pulmonary  and  gastric  irritation  on 
the  appearance  of  a  cutaneous  eruption,  &c. 

188.  The  object,  then,  of  a  counter-irritant  is  to  produce  a  salutary 
change  in  an  inaccessible  organ,  by  effecting  an  artificial  change  in  one 
within  our  reach,  and  to  transfer  morbid  action  from  a  structure  more 
immediately  subservient  to  life,  to  a  less  essential  surface  in  sympathy 
with  it.  By  a  similar  process  we  may  restrain  morbid  secretions  ;  for, 
by  promoting  an  excessive  afllux,  or  congestion  of  fluids,  we  can  estab- 
lish an  artificial  discharge  in  such  parts  as  are  in  relation  with  the  pec- 
cant organ. 

189.  In  order  to  render  such  agents  available  in  the  cure  of  disease, 
much  judgment  and  discrimination  are  required.  In  the  hands  of  the 
inexperienced  practitioner,  or  rash  empiric,  they  may  aggravate  the 
evils  they  are  intended  to  relieve. 

190.  It  must  be  kept  in  view  that  external  counter-irritants  have  two 
distinct  modes  of  operation  :  the  one  derivative,  by  which  the  circulation 
is  diverted  from  the  affected  organ,  and  directed  upon  some  other  part ; 
the  other  directly  stimulant  to  the  system  generally,  or  to  ^some  suscepti- 
ble organ  in  particular ;  and  it  is  a  knowledge  of  these  facts  that  must 
direct  us  in  their  application :  but  I  shall  reserve  the  observations  I 
have  to  offer  upon  these  points  until  I  treat  the  subject  of  blisters. 
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191.  When  counter-irritants  operate  so  mildly  as  merely  to  excite 
the  capillaries  without  occasioning  the  effusion  of  serum,  they  are  de- 
nominated rubefacients ;  but  if,  by  increased  strength  or  continued  ap- 
plication, they  excite  th«  extreme  vessels  into  such  a  state  of  inflam- 
mation as  to  terminate  in  the  effusion  of  a  serous  fluid  between  the  cuti- 
cle and  the  skin,  and  thus  to  form  a  vesicle  or  blister,  they  are  distin- 
guished by  the  term  ephpastics,  vesicaiories,  or  blisters. 

192.  Various  substances  have,  at  different  times,  been  proposed  for 
the  purpose  of  producing  counter-irritation  ;  such  as  nitric  acid — boiling 
water — strong  acetic  acid — tartar-emetic — mustard — ammonia — nitrate  of 
silver,  &,c. 

EFISPASTICS.—  Vesicatories.— Blisters. 

193.  It  is  generally  admitted  ijiat,  in  efficacy,  certainty,  and  safety, 
no  substance  surpasses  the  common  blistering  or  Spanish  fly  (Cantha- 
ris  Vesicatoria),  for  the  purpose  of  raising  a  blister. 

194.  By  the  application  of  this  substance,  whether  in  the  form  of 
plaster  or  in  that  of  solution,  the  extreme  vessels  are  excited  into  in- 
flammation, and  which,  if  carried  to  a  sufficient  extent,  terminates  in  the 
effusion  of  serum.  From  this  simple  view  of  the  subject,  it  will  appear 
obvious  that  blisters  may  produce  their  salutary  effects  by  several  dif- 
ferent modes  of  operation  ;  by  a  just  estimate  of  which  the  practitioner 
will  be  enabled  to  reconcile  the  discordant  opinions  which  have  been 
delivered,  and  to  employ  these  agents  with  greater  satisfaction  and  ad- 
vantage.    Blisters  may  act 

As  Derivatives — i.  e..  By  producing  a  diversion  of  the  circulation  from 
the  inflamed  and  engorged  vessels  of  the  neighbouring  organs  to  the  blis- 
tered surface. 

195.  This  mode  of  operation  was  long  overlooked  by  physicians,  who 
ascribed  all  the  beneficial  effects  of  a  blister  to  the  evacuation  which  it 
produced,  while  the  humoral  pathologists,  moreover,  considered  the  mat- 
ter so  discharged  to  be  of  a  morbific  nature.  That  such  agents,  howev- 
er, may  owe  their  sulutary  tendency  to  causes  independent  of  their  pow- 
ers as  evacuants,  is  at  once  rendered  evident  by  the  relief  which  they 
afford  when  used  only  as  rubefacients.  In  all  inflammatory  affections 
of  the  internal  organs,  a  blister  placed  on  the  contiguous  surface  affords 
great  relief,  not  only  by  the  discharge  it  occasions,  but  by  a  transference 
of  the  inflammatory  action  to  the  surface  ;  but  in  such  cases  some  judg- 
ment is  required  in  the  application  of  the  remedy ;  should  the  inflamma- 
tory symptoms  be  very  considerable,  and  accompanied  with  fever,  unless 
the  general  excitement  be  previously  subdued  by  bloodletting,  blisters 
will  aggravate  the  disease.  Mr.  Porter,  in  his  "  Surgical  Observations 
on  the  Diseases  of  the  Larynx  and  Trachea,"  protests  against  the  use  of 
blisters  in  acute  laryngitis,  especially  in  the  earlier  stages ;  a  case  is 
also  related  where,  in  acute  pneumonia,  the  application  of  a  blister  was 
followed  by  an  aggravation  of  the  symptoms,  and  death  was  the  conse- 
quence. On  dissection,  a  portion  of  the  surface  of  the  lung,  exactly  cor- 
responding with  the  size  and  shape  of  the  blister,  was  found  in  a  more 
advanced  stage  of  inflammation  than  the  remaining  pulmonary  tissue. 
In  my  own  practice  I  have  seen  the  early  application  of  blisters  obvi- 
ously mischievous  in  pneumonia ;  and  I  am  still  more  strongly  impress- 
ed with  the  conviction  that,  in  the  treatment  of  acute  hydrocephalus,  the 
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common  practice  of  blistering  the  head  is  calculated  to  accelerate  the 
fatal  termination  by  increasing  the  disposition  to  effusion,  unless  the  in- 
flammatory action  has  been  previously  subdued.  These  observations 
may  be  extended,  by  analogy,  to  the  acute  affections  of  other  vital  or- 
gans ;  so  that,  notwithstanding  the  popular  adage  that  "  Blisters  are  al- 
ways safe  things,^''  that  "  if  they  do  no  good,  they  can  do  no  harm"  they 
will  be  found,  like  other  potent  applications,  capable  of  producing  the 
highest  degree  of  mischief  when  directed  by  unskilful  hands. 

II.  As  EvACUANTs,  &y  occasioning  an  Effusion  of  Fluids. 

196.  It  was  observed  by  Stoll  that  a  discharge  from  a  blister  is  too 
small  to  entitle  it  to  the  character  of  an  efficient  evacuant.  I  can  only 
say  that  this  does  not  accord  with  my  experience  )  I  have  certainly  seen 
not  much  short  of  a  pint  of  serous  fluid  discharged  in  the  course  of 
forty-eight  hours  ;  and  when  we  consider  the  importance  of  unloading 
the  capillaries,  we  are  surely  justified  in  referring  some  portion  of  the 
benefit  derived  from  blisters  to  their  action  as  evacuants.  Dr.  Eberle 
has  justly  observed  that  the  vesicated  part  may  be  considered  in  the 
light  of  a  new  excretory  organ,  the  formation  of  which  requires  the  es- 
tablishment of  a  new  current  or  determination  of  blood  ;  so  long,  there- 
fore, as  the  discharge  continues,  so  long  will  there  be  an  especial  de- 
mand of  blood  in  the  blistered  part,  and  a  consequent  derivation  of  the 
circulation  from  the  inflamed  and  engorged  vessels  of  the  neighbouring 
organs  ;  hence  it  is  that  an  artificial  discharge  may  check  a  morbid  ef- 
fusion, upon  the  well-known  principle  of  the  antagonism  of  secretions ; 
by  increasing  one  we  diminish  another  ;  to  this  law,  however,  there  are 
some  important  exceptions  of  great  practical  importance.  There  are 
cases  in  which  a  blister,  applied  too  close  to  the  organ  we  seek  to  re- 
lieve by  counter-irritation,  will  bring  aggravation  instead  of  relief.  I 
have  seen  a  blister  placed  on  the  temple  for  an  inflammatory  aflfection 
of  the  eye  increase  the  evil  very  considerably.  Professor  Miiller  at- 
tempts to  establish  a  general  law  by  which  such  exceptions  are  to  be 
explained.  He  says,  "  The  increase  of  a  secretion  in  a  tissue.  A,  which 
is  less  irritable  than  the  organ,  B,  is  incapable  of  producing  a  diminu- 
tion in  the  secretion  of  the  latter  ;  hence  it  is  that  the  eye,  being  more 
irritable  than  that  of  the  skin  in  its  vicinity,  is  not  relieved,  but,  on  the 
contrary,  offended  by  a  blister,  by  exciting  sympathy,  instead  of  exciting^ 
an  antagonism."  The  nature  of  the  fluid  effused  is  at  first  serous,  but 
after  some  time  it  becomes  purulent;  and  this  stage  of  its  operation 
must,  in  many  cases,  be  considered  the  most  beneficial,  and  hence  the 
value  of  "perpetual  blisters." 

III.  As  General  Stimulants,  hy  raising  the  Vigour  cfthe  CircuIcUiim, 
and  stimulating  the  Nervous  System. 

197.  That  blisters  have  such  a  tendency,  there  exist  too  many  proofs 
to  admit  of  doubt ;  and  in  accordance  with  the  general  law  of  stimu- 
lants (58),  they  are  followed  by  collapse.  It  is  said  that  whenever 
Dunning,  the  celebrated  barrister,  was  called  upon  to  make  any  extraor- 
dinary effort  of  forensic  or  parliamentary  eloquence,  he  was  in  the  habit 
of  applying  a  blister  to  his  chest,  which  he  found  to  have  the  effect  of 
imparting  an  unusual  tone  and  vigour  to  his  body,  and  elevation  to  his 
spirits.  Hence,  in  low  fevers,  they  have  proved  valuable  auxiliaries  ; 
but  since,  in  all  such  cases,  the  application  of  any  description  of  stimu- 
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lus  must  be  regulated  by  the  degree  of  excitement,  it  is  evident  that  they 
can  only  be  made  with  success  in  particular  stages ;  a  fact  which  will 
at  once  explain  that  want  of  unanimity  in  medical  writers  with  respect 
to  the  value  of  blisters  in  febrile  diseases.  Dr.  Fordyce  deprecated 
their  use  under  any  circumstances.  Rush  considered  that  there  was 
one  particular  period  in  the  course  of  a  continued  fever,  between  its 
high  excitement  and  the  appearance  of  a  collapse,  in  which  they  will 
generally  produce  unequivocally  good  effects,  and  to  this  he  gave  the 
name  of  "  blistering  point."  Acquainted  as  we  now  are  with  the  prima- 
ry and  secondary  effects  produced  by  such  counter-irritants,  the  experi- 
enced practitioner  will  have  no  difficulty  in  deciding  this  question,  ac- 
cording to  the  peculiar  circumstances  of  the  case  under  treatment. 

IV.  As  Antispasmodics. — Relieving  Pain  through  the  Medium  of  Sym- 
pathy. 

198.  This  effect  would  frequently  appear  to  be  independent  of  the 
operations  above  enumerated.  The  pain  thus  produced  may  probably 
explain  the  advantages  derived  from  their  application  in  particular  in- 
stances. It  has  long  been  remarked  that,  by  exciting  one  pain,  we  may 
relieve  another  ;  hence  blisters  have  afforded  relief  in  toothache  and 
other  painful  affections.  Epilepsy  and  hysteria,  arising  from  irritation, 
have  been  removed  by  such  applications,  apparently  from  their  exciting 
the  nervous  centres,  through  the  extremities  of  the  cutaneous  nerves. 

199.  Something  also  may  be  due  to  the  power  which  a  blister  may 
possess  to  divert  the  attention  of  the  patient  from  the  seat  of  the  disease. 
The  importance  of  such  a  measure  in  spasmodic  affections  has  been  al- 
ready explained  (77). 

200.  It  has  been  a  question  whether  blisters  should  be  applied  as  near 
as  possible  to  the  affected  organ,  or  in  its  vicinity,  or  at  a  considerable 
distance  from  it.  Huxham  maintained,  on  the  principle  of  revulsion, 
that  their  beneficial  influence  was  greater  when  they  acted  upon  a  part 
remote  from  the  seat  of  disease.  This,  however,  must  depend  upon  the 
object  we  desire  to  accomplish.  If  to  produce  a  constitutional  effect, 
the  locality  is  less  important,  provided  the  application  be  made  to  a  suf- 
ficiently sensitive  part.  If  to  excite  an  action,  to  counteract  a  local  in- 
flammation, the  blister  should  be  applied  as  near  as  possible  to  the  af- 
fected part,  with  such  exceptions  as  we  have  already  stated  (195).  If 
to  counteract  spasm,  it  will  be  better  to  excite  the  artificial  pain  at  a 
part  distant  from  the  seat  of  disease. 

201.  The  practical  management  of  these  agents  will  fall  under  our 
notice  in  that  part  of  the  work  which  embraces  the  "  Art  of  Prescri- 
bing." 

ISSUES  {Fmticuli)  and  SETONS*  (Setacea). 
The  effects  of  these  processes  bear  a  strong  analogy  to  those  which 
are  produced  by  vesicatories ;  they  are,  however,  more  permanent,  and 
are  on  that  account  better  adapted  to  the  relief  of  those  chronic  affec- 
tions which  would  seem  to  require  a  remedy  of  long-continued  influ- 
ence. In  pulmonary  affections,  for  instance,  a  seton  in  the  side  is  fre- 
quently attended  with  very  considerable  benefit.  The  popular  belief  in 
humoral  pathology,  which  continues  to  influence  the  mass  of  mankind, 

*  From  Setum,  a  horse-hair,  a  substance  which  was  fonnerly  used  for  the  accomplish- 
ment of  this  object. 

u 
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has,  perhaps,  assigned  to  these  remedies  a  greater  share  of  credit  than 
that  to  which  they  are  really  entitled ;  but  it  must  still  be  acknowledged 
that  when  an  ulcer,  having  existed  a  great  length  of  time,  is  healed,  or 
dried  up,  or  any  constitutional  discharge  is  suddenly  checked,  the  health 
may  become  alFected.  In  such  cases,  the  establishing  a  discharge  by 
means  of  an  issue  is  undoubtedly  a  safe,  and  often  a  beneficial  opera- 
tion. 


CHEMICAL  REMEDIES. 


202.  The  reader  has  been  reminded  of  a  period  in  the  history  of 
medicine  when  the  various  functions  of  the  body  were  regarded  as  pro- 
cesses wholly  chemical ;  when  diseases  were  referred  to  a  similar 
agency,  or  to  some  excessive  fermentation  in  the  blood  and  fluids ;  and 
when,  as  a  necessary  consequence  of  this  theory,  medicines  were  only 
appreciated  as  chemical  agents,  calculated  to  control  or  correct  such 
specific  action.  Theorists  are  ever  disposed  to  run  into  extremes,  and, 
accordingly,  those  who  maintained  the  supreme  and  exclusive  agency 
of  chemistry,  were  succeeded  by  others  who  denied  its  powers  alto- 
gether, and  affirmed  that  no  chemical  change  could  ever  take  place  in 
the  living  body,  nor  any  chemical  agent  be  brought  to  bear  upon  an  ani- 
mated structure.  In  their  zeal  to  support  this  doctrine,  we  have  seen 
that  they  not  only  denounced  chemical  science  as  utterly  worthless,  but 
upbraided  it  as  the  source  of  endless  error ;  forgetting,  apparently,  that 
without  a  knowledge  of  chemical  action,  they  could  not  possibly  deter- 
mine how  far  vital  changes  of  composition  differed,  or  were  distinct 
from  those  which  took  place  between  the  elements  of  inert  matter ;  but 
the  progress  of  anatomy  and  physiology,  and,  in  truth,  that  of  chemistry 
itself,  has  induced  the  habit  of  more  correct  observation  and  reasoning, 
and  led  to  wider  and  less  exclusive  views  ;  and  chemistry  and  physics 
are  once  more  allowed,  without  prejudice,  to  sit  in  council  upon  every 
examination  into  the  phenomena  of  living  nature. 

203.  The  great  controversy  to  which  we  have  alluded,  like  most  of 
those  which  occupy  the  pages  of  medical  history,  is  in  a  great  degree 
verbal ;  the  ideas  attached  to  the  term  chemical  have  not  been  sufficient- 
ly distinct  and  definite,  and  each  writer  has  accordingly  moulded  and 
adapted  the  definition  so  as  to  suit  his  own  preconceived  opinions  and 
views.  Dr.  Hodgkin  has  justly  observed  that,*  "  whatever  changes  are 
produced  in  the  proportion  and  mode  of  combination  of  the  elements  of 
which  bodies  are  composed,  must,  when  not  merely  mechanical,  be  es- 
sentially chemical,  and  that  the  introduction  of  an  agent,  though  it  be  no 
less  important  than  the  influence  of  Life,  does  not  in  any  degree  detract 
from  its  chemical  character.  We  have  merely  to  consider  that  the  ele- 
ments both  act,  and  are  acted  upon,  under  peculiar  circumstances,  which 
ofier  some  analogy  to  what  is  seen  when  chemical  elements  are  exposed 
to  the  influence  of  caloric  or  electricity ;  their  inherent  properties  are 
not  destroyed,  but  they  are  modified  when  they  are  placed  under  these 

*  Provisional  Report  of  the  Committee  of  the  Medical  Section  of  the  British  Association 
appointed  to  investigate  the  composition  of  secretions,  &c. — Transactions,  vol.  vi. 
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influences ;  and  as  the  investigation  of  chemical  changes,  in  which  the 
two  influences  just  mentioned  are  concerned,  has  tended  greatly  to  im- 
prove our  knowledge  in  respect  to  them,  so  we  may  reasonably  hope 
that  a  similar  result  may  be  obtained  from  the  investigation  of  the  pro- 
cesses of  nutrition  and  secretion  going  forward  in  living  bodies,  by 
regarding  them  as  strictly  chemical,  even  in  those  very  modifications 
which  vitality  produces." 

204.  It  is  evident  that  an  organized  body  cannot  generate  matter,  but 
can  only  change  the  modes  of  its  combination,  and  that  its  sustenance 
and  reproduction  must  depend  upon  the  chemical  transformation  of  the 
substances  which  are  employed  as  its  nutriment,  and  which  contain  its 
own  elements.  It  is  at  the  same  time  admitted  that  the  attractions 
which  take  place  under  the  influence  of  the  vital  principle  are  generally 
essentially  diflierent  from  those  by  which  the  same  elements  are  actuated 
in  the  laboratory  of  the  chemist ;  and  hence  we  recognise  the  existence 
of  a  distinct  set  of  laws,  determining  and  regulating  the  combination 
and  decomposition  of  all  bodies  appertaining  to  living  structures,  to 
which  the  general  title  of  Vital  Affinities  has  been  applied  ;  but  the 
combinations  having  been  thus  determined,  chemistry  furnishes  no 
fartlier  analogies.  The  form  which  matter  subsequently  assumes  is  en- 
tirely due  to  vital  power,  which  has  nothing  in  common  with  physical 
agency ;  how,  for  instance,  can  we  explain,  as  Liebig  observes,  its  ten- 
dency to  take  the  form  of  globules,  or,  rather,  of  cells,  in  which  a  con- 
taining cyst  and  a  contained  matter  are  usually  discernible  ?  We  may, 
by  chemical  agency,  produce  the  constituents,  but  we  can  never  mould 
them  into  an  organized  tissue  or  an  organic  cell. 

205.  In  order  to  avoid  any  misapprehension  that  may  arise  from  the 
doubtful  import  of  terms,  the  reader  is  desired  to  keep  in  mind  the  fol- 
lowing definitions  :  Chemical  Changes  are  such  as  take  place  be- 
tween the  constituent  parts  of  inanimate  bodies,  according  to  certain 
laws  of  affinity,  which  have  been  established  by  experiment,  or  deduced 
from  theory.  Chemico-vital  Changes  are  those  transformations  or 
changes  of  composition  which  result  during  the  performance  of  the  ani- 
mal functions,  but  which,  as  far  at  least  as  the  present  state  of  our 
knowledge  will  enable  us  to  judge,  are  not  conformable  with  the  laws 
which  determine  the  combination  and  decompositions  of  inert  matter.* 

206.  In  drawing  these  distinctions,  it  is  not  pretended  that  they  have 
an  actual  existence  in  nature ;  they  merely  mark  the  boundary  of  our 
present  knowledge,  and  may  change  as  science  progresses  :  indeed,  we 
have  only  to  retrace  its  history,  and  we  shall  perceive  that  this  imagi- 
nary line  of  demarcation  has,  within  the  last  few  years,  so  far  altered  its 
range,  as  to  have  included  within  the  limits  of  the  first  class  (Chemi- 
cal) several  of  the  phenomena  which  had  long  been  regarded  as  exclu- 
sively belonging  to  the  second,  or  Chemico-vital;  as  examples,  we 
might  mention  the  formation  of  Urea,  and  the  Formic,  Oxalic,  and  Al- 
lanioic  acids,  in  our  laboratories  ;t  or  adduce  instances  of  transforma- 

*  It  may  wsll  be  doubted  whether  the  term  chemico-vital  is  applicable  to  those  transforma- 
tions which  "  are  not  conformable  with  the  laws  which  determine  the  combination  and  decompositions 
of  inert  matter,"  for  in  this  Case  chemical  laws  exert  no  influence  whatever.  Such  changes 
should  be  called  vital  simply,  in  opposition  to  those  which  take  place  in  dead  matter. — 
Am.  Ed. 

+  Miiller  remarks  that  "  urea  can  scarcely  be  considered  organic  matter,  being  rather  an 
excretion  than  a  component  of  the  animal  body."  Dr.  Paine  observes  that,  "  however  urea 
may  be  obtained,  either  from  the  urine  or  other  compounds,  its  elaboration,  whether  spon 
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tions  between  certain  proximate  principles  long  regarded,  in  relation  to 
each  other,  as  indilFerent  to  all  change,  except  under  the  influence  of 
vital  affinities  ;  the  most  remarkable  of  which,  in  every  point  of  view,  is 
the  action  of  a  recently-discovered  substance,  extracted  from  malted 
barley,  termed  "  Diastase,"  upon  starch,  and  which  may  be  regarded  as 
a  probable  type  of  numerous  other  transformations.* 

207.  In  the  next  place,.  Professor  Liebig,  by  applying  to  chemical 
action  the  dynamic  law  of  La  Place  and  BerthoUet,  viz.,  that  a  mole- 
cule set  in  motion  by  any  power  can  impart  its  own  motion  to  another 
molecule  with  which  it  may  come  in  contact,  has  not  only  beautifully  ex- 
plained the  phenomena  of  fermentation,  putrefaction,  and  decay,  but,  by 
showing  that  a  body  in  the  act  of  decomposition  may,  as  it  were,  by  an 
influence  exerted  beyond  the  sphere  of  its  own  attractions,  impart  its 
peculiar  state  of  transformation  to  compounds  with  which  it  may  hap- 
pen to  communicate,  has  gone  far  to  furnish  a  parallel  to  the  hitherto 
mysteriout' process  of  assimilation,  while  it  has  thrown  no  inconsider- 
able light  upon  the  action  of  certain  organic  poisons,!  as  will  be  here'- 
after  explained. 

taneous  or  artificial,  is  not  a  proof  of  its  previous  existence  in  that  particular  condition ; 
while  the  agencies  employed  for  its  production  necessarily  involve  important  changes  in 
the  original  compound.  This  principle  is  obviously  more  or  less  applicable  to  all  the  chem- 
ical experiments  which  are  instituted  upon  organic  compounds."  Again,  MiilUr  remarks, 
"  Chemical  substances  are  regulated  by  the  intrinsic  properties  and  the  elective  affinity  of 
the  substances  uniting  to  form  them.  In  organic  bodies,  on  the.  contrary,  the  power  which 
induces  and  maintains  the  combination  of  their  elements  does  not  consist  in  the  intrinsic 
properties  of  those  elements,  but  in  something  else,  which  not  only  counteracts  those  affinities, 
but  effects  combinations  in  direct  opposition  to  them,  and  conformably  to  the  laws  of  its 
own  operation." — Elem.  of  Phys.,  p.  4.  Dr.  Carpenter  says,  that  "we  cannot  yet  succeed 
in  producing  artificially  any  organic  compound,  even  of  the  simplest  kind,  by  directly  com- 
bining its  elements,  because  we  cannot  bring  them  together  in  their  requisite  states  and 
proportions."  Dr.  Prout  states,  that  "  the  agency  of  vitality  combines  compounds  in  modes 
which  we  cannot  imitate." — Carp.,  Principles,  p.  146.  See  Paine's  "Essay  an  Vitality,"  pas- 
sim.— Am.  Ed. 

*  The  microscopic  observations  of  M.  Raspail  have  shown  that  the  granules  of  starch 
consist  of  organic  vesicles,  enclosing  within  them  a  clear,  transparent,  colourless  liquid ; 
when  placed  in  water,  heated  to  122°,  the  investing  membrane,  which  is  impervious  to  cold 
water,  expands,  but  in  boiling  water  it  bursts,  and  then  the  contained  matter  dissolves  in 
the  water ;  so  that  raw  starch  is  not  actually  nutritive  to  man  until  it  has  become  boiled  or 
baked,  for  the  heat  of  the  stomach  is  not  sufficient  to  burst  all  the  grains  of  the  fecula.  It 
appears,  then,  that  starch  consists  essentially  of  two  distinct  substances.  1.  The  liquid 
portion  which  fills  each  little  vesicle,  and,  according  to  the  experiments  of  M.  Guerin 
Varry,  ccmsists  of  a  peculiar  substance  in  solution  in  water,  to  which  he  has  givei;i  the 
name  of  Amidin.  2.  The  vesicular  portion  of  the  grain,  which  is  insoluble  in  water,  and 
which  he  has  distinguished  by  the  name  of  Amidine ;  but  as  the  latter  term  is  too  near  that 
of  the  former,  Thomson  proposes  to  substitute  for  it  the  name  of  Amylin. 

Diastase  is  a  substance  which  may  be  extracted  from  the  seeds  of  malted  barley,  oats, 
and  wheat ;  it  is  soluble  in  water,  and  the  solution  has  the  remarkable  property  of  separa- 
ting the  two  constituents  of  starch  from  each  other ;  hence  its  name  {6iaaTi]/il,  to  separate) ; 
the  action  takes  place  when  heated  to  150  or  167 ;  with  the  Amidin  it  enters  into  combina- 
tion, and  causes  it  to  form  a  solution  in  water,  while  the  Amylin  separates,  either  falling  to 
the  bottom  or  floating  on  the  surface.  Such  is  its  energy,  that  one  part  of  it  is  sufficient 
to  render  soluble  the  interior  portion  of  two  thousand  parts  of  starch,  and  to  convert  it  into 
sugar. 

t  The  most  familiar  example  of  this  kind  of  action,  if  we  except  the  phenomena  of  fer- 
mentation, is  presented  to  us  in  the  instance  of  a  piece  of  decaying  or  mouldered  wood, 
inducing  the  fresh  wood,  with  which  it  may  happen  to  be  in  contact,  to  undergo  gradually 
the  same  change  :  upon  a  similar  principle,  the  very  finely-divided  woody  fibre,  in  the  act 
of  decay,  in  moistened  gall-nuts,  rapidly  converts  the  Tannic  into  the  Gallic  acid.  As  in 
these  cases  the  change  resembles  slow  combustion,  in  which  the  combustible  elements 
enter  into  slow  and  silent  combination  with  the  oxygen  of  the  atmosphere,  Liebig  has  given 
it  the  name  of  Eremacausis  (ijpe/j.a,  slow,  and  Kavalg,  burning).  Many  chemical  instances 
have  been  adduced  by  Liebig  to  show  that  the  active  state  of  the  atoms  of  one  body  has  an 
influence  upon  the  atoms  of  a  body  in  contact  with  it ;  and  if  these  atoms  are  capable  of  the 
same  change  as  the  former,  they  likewise  undergo  that  change,  and  combinations  and  de- 
compositions are  the  consequence.  The  following  is,  perhaps,  one  of  the  most  striking. 
Percaeide  of  hydrogen  is  known  to  decompose  spontaneously,  although  slowly ;  to  yield  ita 
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208.  As  a  general  proposition,  we  are  justified  in  regarding  vitality 
as  a  power  engaged  in  continual  conflict  with  the  physical,  chemical, 
and  mechanical  forces  to  which  every  species  of  inanimate  matter  is  in- 
Tariably  subjected.  The  animal  machine  is  constantly  surrounded  and 
assailed  by  agents  whose  elective  attractions  for  the  several  principles 
of  which  it  consists  are  so  numerous  and  energetic,  that  its  decomposi- 
tion must  inevitably  and  speedily  result,  were  not  the  cohesion  of  its 
molecules  maintained  by  the  conservative  influence  of  a  superior  power 
- — that  power  is  Life  ;  and,  as  its  energies  decline,  we  discover  the  as- 
cendency of  chemical  forces,*  until,  at  its  final  extinction,  the  elements 
of  which  the  animal  body  consists  fly  off"  in  the  form  of  binary  com- 
pounds, or,  in  other  words,  they  undergo  that  series  of  changes  which 
constitutes  the  phenomena  of  decay  and  putrefaction. 

209.  For  the  preservation  of  the  living  body,  it  was  essentially  neces- 
sary that  it  should  have  been  endowed  with  a  power  of  resistance  to 
forces  calculated  to  destroy  it ;  but  it  by  no  means  follows,  as  a  corol- 
lary, that  Nature  will  refuse  the  aid  of  such  chemical  powers  as  may 
assist  her  operations,  or  counteract  their  tendencies  to  error.  "  It  would 
be  truly  extraordinary,"  says  Liebig,  "  if  the  vital  principle,  which  uses 
everything  for  its  own  purpose,  had  allowed  no  share  to  chemical  forces 
which  stand  so  freely  at  its  disposal."  In  truth,  the  animal  economy, 
in  a  condition  of  health,  furnishes  several  obvious  instances  of  chemical 

excess  of  oxygen,  and  to  return  to  the  condition  of  common  water ;  but  this  change  is 
greatly  accelerated  by  the  contact  of  certain  bodies,  such  as  platinum  and  silver,  which  do 
not  enter  into  combination  with  any  of  its  constituents.  But  the  fact  more  immediately 
illustrative  of  the  subject  before  us  is  this,  that  if  certain  metals  thus  brought  into  contact 
be  in  the  state  of  oxide,  as,  for  instance,  that  of  silver,  all  the  oxygen  of  the  metal  is  car- 
ried away  with  that  evolved  from  the  peroxide  of  hydrogen,  and,  as  the  result  of  the  decom- 
position, water  and  metallic  silver  remain  ;  now,  says  Liebig,  no  other  explanation  of  this 
phenomenon  can  be  given,  than  that  a  body  in  the  act  of  chemical  change  enables  another 
body,  with  which  it  is  in  contact,  to  enter  into  the  same  state. 

*  It  sometimes  happens  that  the  stomach  and  digestive  organs  are  so  weakened  by  dis- 
ease as  to  lose  their  control,  or  what  Dr.  Fordyce  called  their  "  governing  power,"  in  which 
case  they  would  appear  to  be  unable  to  prevent  the  matters  which  they  contain  from 
acting  chemically  upon  each  other,  and  occasioning  decompositions  and  new  combina- 
tions :  in  such  cases  substances  are  sometimes  developed  in  the  internal  organs  by  the 
action  of  disease,  which  are  capable  of  producing  a  chemical  effect  upon  the  fluids ;  for  in- 
stance, an  acid  is  not  unfrequently  generated  in  the  bowels  of  children,  which  decomposes 
the  bile  and  produces  a  green  precipitate,  and  green  stools  are  the  consequence  ;  in  other 
cases  the  acid  combines  with  the  soda  of  the  bile,  and  the  precipitate  thus  occasioned  is 
thick,  viscid,  very  bitter,  and  inflammable,  and  we  have  stools  looking  like  pitch.  In  bil- 
ious fever,  and  in  several  oiher  diseases,  the  bile  vv'hich  is  brought  up  by  vomiting  is  fre- 
quently of  a  vivid  green  colour,  arftl  some  writers  have  attributed  the  phenomenon  to  a 
morbid  condition,  or  action  of  the  liver  or  gall-bladder ;  the  fact,  however,  is,  that  the  bile  it- 
self undergoes  a  chemical  change  in  the  duodenum  and  stomach.  That  bile  does  undergo 
such  a  change  from  decomposition  is  proved  by  a  variety  of  facts  observed  to  take  place  out 
of  the  body.  It  is  well  known,  for  instance,  that  the  faeces  of  infants,  although  yellow 
when  voided,  frequently  become  green  after  some  time ;  and  Dr.  Heberden  observes,  in  his 
Commentaries,  that  the  urine  of  a  certain  jaundiced  patient,  which  was  of  a  deep  yellow, 
became  after  a  few  hours  green  :  in  such  cases  it  is  probable  that  an  acid  is  generated  by 
the  reaction  of  the  elements  of  which  the  bile  consists. 

Dr.  Hodgkin  observes  that  different  tissues,  while  they  retain  their  healthy  condition  un- 
impaired, resist  the  common  tendencies  of  unorganized  matter  more  or  less  forcibly,  and 
apparently  in  each  in  a  peculiar  manner,  and,  consequently,  they  are  enabled  to  maintain 
their  own  peculiar  composition,  notwithstanding  the  incessant  molecular  changes  effected 
by  nutrition ;  and  where  they  happen  to  be  secretory  organs,  the  same  uniformity  is  pre- 
served in  their  products.  But  when  they  are  impaired  by  disease  or  accident,  this  isola- 
ting faculty  is  impaired  or  lost.  The  diffusion  of  a  diseased  process,  as  in  the  instance  of 
the  degeneration  of  structures  in  the  vicinity  of  malignant  tumours,  does  not  appear  to  take 
place  until  those  structures  have  been  lowered  in  vitality.  In  like  manner,  extravasated 
fluids  are  preserved  longer  in  the  living  body,  unless  the  vital  powers  are  low,  and  in  that 
case  the  decomposition  takes  place  with  equal  rapidity.  The  feces  soon  undergo  a  chem- 
ical decomposition  when  out  of  the  body,  while  they  remain  in  the  intestines  for  a  con- 
siderable period  without  any  change. 
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agency.  What  are  the  changes  which  occur  in  respiration  but  those 
of  chemical  affinity,  by  which  carbon  unites  with  oxygen,  and  furnishes 
carbonic  acid  as  the  product  ?  Is  not  the  acidulous  chyme  neutralized 
by  an  alkali  provided  for  that  purpose  by  the  bile  ?  In  the  composition 
of  urine,  do  not  its  several  acids  divide  the  alkaline  bases  among  them- 
selves, in  the  order  of  their  respective  affinities  1  and  are  we  not  able 
to  trace  changes  in  the  composition  of  that  fluid,  depending  upon  chem- 
ical action  1  Is  not,  for  instance,  the  presence  of  crystallized  Lithic 
acid  to  be  traced  to  an  uncombined  acid,  decomposing  the  Lithate  of 
Ammonia  ?  Then,  again,  the  power  which  living  animals  possess  of 
maintaining  a  temperature  lower  than  that  of  the  atmosphere,  has  been 
shown  by  De  la  Roche,  Berger,  and  Edwards  to  depend  entirely  on  in- 
creased evaporation,  and  hence  must  be  regarded  as  a  purely  chemical 
process. 

210.  It  must  not,  however,  be  overlooked,  that,  strictly  chemical  as 
those  several  processes  may  be,  Nature  never  abandons  her  right  to 
modify  and  control  them.  Dr.  Prout  has  shown  that  the  quantity  of 
carbonic  acid  eliminated  from  the  lungs  is  influenced  by  certain  vital 
conditions  ;  and  Sir  A.  Cooper,  by  an  ingenious  set  of  experiments,* 
has  very  clearly  proved  that  the  chemical  change  of  venous  into  arterial 
blood  may  be  arrested  by  withholding  the  influence  of  the  pneumo-gas- 
tric  nerves ;  so  that  in  these  chemical  processes  we  perceive  the  con- 
trol of  a  power  distinct  from  those  agencies  which  connect  themselves 
with  the  phenomena  of  inert  matter. 

211.  Since,  then,  it  appears  that,  although  the  vital  principle  vigi- 
lantly guards  the  animal  structure  from  those  forces  which  may  assail 
its  integrity  or  endanger  its  well-being,  it  does  not  oppose  such  chemical 
agencies  as  may  be  salutary,  we  surely  are  justified  in  inquiring  how 
far  a  medicinal  substance  may  be  brought  to  act  chemically  upon  the 
living  body. 

212.  Dr.  Prout  has  observed,  that  "  those  who  have  attempted  to  ap- 
ply chemistry  to  physiology  and  pathology  have  split  on  a  fatal  rock,  by 
hastily  assuming  that  what  they  found  by  experiment  to  be  wanting,  or 
otherwise  deranged,  in  the  animal  economy,  was  the  cause  of  particular 
diseases,  and  that  such  diseases  were  to  be  cured  by  supplying,  or  ad- 
justing artificially,  the  principle  in  error  ;"  and  he  emphatically  adds, 
"  but  the  scientific  physician  will  soon  discover  that  Nature  will  not 
allow  him  to  officiate  as  her  journeyman^  even  to  the  most  trifling  de- 
gree." Dr.  Prout,  1  apprehend,  merely  intended  to  guard  the  practi- 
tioner against  the  numerous  chemical  fancies  and  exclusive  theories 
which  have  so  frequently  seduced  his  judgment  and  corrupted  his  prac- 
tice ;  but  we  must  not  allow  a  metaphor  to  pervert  truth.  There  are 
instances  in  which  Nature  evidently  allows  Art  to  act  as  "  her  journey' 
manf  in  cases,  for  example,  of  profuse -sweating,  or  hemorrhage,  or 
after  the  excessive  use  of  saline  food,  the  blood  acquires  an  increased 
appetency  for  water,  and  readily  appropriates  the  fluids  that  may  be  ad- 

*  He  placed  a  ligature  on  each  pneumo-gastric  nerve  of  a  rabbit ;  the  animal's  breathing 
became  stertorous,  and  at  the  end  of  from  nineteen  to  twenty-four  hours  death  ensued.  In 
these  experiments,  it  was  observed  that  the  blood  circulating  in  the  arteries  gradually  as- 
sumed the  venous  colour,  and  that  the  animal  heat  at  the  same  time  decreased  in  a  remark- 
able degree  ;  hence  we  may  infer  that  the  changes  of  the  blood  are  under  the  influence  of 
the  nervous  energy.-—"  Some  Expt.  and  Observ.  on  tying  the  Carotid  and  Vertebral  Arteries, 
and  the  Pneumo'gastric,  Phrenic,  and  Sympathetic  Nerves,  by  Sir  A.  Cooper,  Bart." — Cfuy's 
Hospital  Reports,  vol.  i. 
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ministered  to  supply  the  deficiency,  although,  under  ordinary  circum- 
stances, they  would  pass  off  by  one  or  other  of  the  excretions ;  again, 
what  is  thirst,  in  certain  states  of  alimentary  digestion,  but  an  instinct- 
ive petition  for  water  to  impart  a  healthy  state  of  solubility  to  the  ingesta, 
or  to  give  a  requisite  degree  of  fluidity  to  the  blood  ?  Orfila  has  very 
clearly  demonstrated  an  existing  relation  between  the  sensation  of  thirst 
and  a  diminished  proportion  of  water  in  the  blood,  by  the  relief  afforded 
it  from  the  injection  of  fluids  into  the  veins ;  indeed,  we  receive  from 
Dr.  Prout  himself  a  striking  instance  in  which  Nature  would  frequently 
find  herself  not  a  little  embarrassed  without  the  aid  of  "  her  journeyman?^ 
I  allude  to  that  part  of  his  work  in  which  he  illustrates  the  importance 
of  common  salt  in  the  animal  economy,  and  the  instinctive  craving  after 
that  substance,  so  remarkably  shown  by  animals  that  are  deprived  of  it. 
In  the  course  of  the  inquiry  I  shall  adduce  many  other  instances,  al- 
though I  am  well  aware  that  several  of  them  are  rather  apparent  than 
real  examples  of  true  chemical  action,  and  I  shall  deal  with  them  ac- 
cordingly. 

213.  Do  not  let  it  be  supposed  that  I  view  with  indifference  the  fal- 
lacies which  have  arisen,  and  must  ever  arise,  from  chemical  theories 
not  immediately  springing  out  of  the  examination  of  well-ascertained 
facts,  and  which  in  their  details  are  not  perfectly  consistent  with  them ; 
and  which  are,  moreover,  incapable  of  assuming,  without  violence  to 
their  fabric,  such  modifications  as  may  be  suggested  and  rendered  im- 
perative by  the  progression  of  knowledge.  No  theory  can  possibly  have 
a  truth  superior  to,  or  independent  of  facts  ;  and  if,  whenever,  upon  the 
occurrence  of  any  exceptions  to  our  propositions,  instead  of  modifying 
our  theory  to  meet  the  exigency,  we  explain  away  the  facts,  to  use  the 
eloquent  words  of  Mr.  Whewel,  "  our  theory  from  that  moment  becomes 
our  tyrant  and  oppressor,  and  all  who  work  under  its  bidding  do  the 
work  of  slaves,  they  themselves  deriving  no  benefit  from  the  results  of 
their  labour."  But  even  facts,  to  have  any  value  as  the  foundation  of  a 
theory,  must  have  a  constant  relation  to  all  the  circumstances  in  con- 
nexion with  it.  The  knowledge  gained  with  regard  to  a  medicinal  sub- 
stance in  the  laboratory  may  avail  little  when  put  to  the  test  in  the  ward 
of  the  hospital ;  and  here  it  is  that  we  hit  the  great  blot  of  chemical 
pathology ;  in  truth,  the  most  considerable  part  of  that  discredit  which 
has  fallen  upon  the  science,  in  its  relations  to  therapeutics,  is  to  be  at- 
tributed to  the  zeal  of  those  who  have  given  too  great  a  preponderance 
to  this  fascinating  object  of  their  study.  The  mere  chemist  can  have 
no  pretension  to  the  art  of  composing  or  discriminating  remedies  ;  when- 
ever he  arraigns  the  scientific  propriety  of  our  prescriptions,  in  direct 
contradiction  to  the  deductions  of  true  medical  experience — whenever 
he  forsakes  his  laboratory  for  the  bedside,  he  forfeits  all  his  claims  to 
our  respect,  and  his  title  to  our  confidence.  It  is  amusing  to  see  the 
ridiculous  errors  into  which  the  chemist  falls  when  he  turns  physician  ; 
as  soon  as  Seguin  found  that  Peruvian  bark  contained  a  peculiar  princi- 
ple that  precipitated  tannic  acid,  he  immediately  concluded  that  this 
could  be  no  other  than  gelatin ;  and  upon  the  faith  of  this  blunder,  the 
French,  Italian,  and  German  physicians*  gave  their  patients  nothing  but 
clarified  glue  in  intermittents.  Under  the  guidance  of  the  same  false 
lights,  we  find  the  chemist  engaged  in  multiplied  experiments  upon  dif- 

+  This  practice  was  introduced  into  France  by  Seguin,  into  Italy  by  Couticiri,  and  into 
Germany  by  Bischoff. 
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ferent  substances  on  the  blood  and  fluids  of  the  body,  in  order  to  deduce, 
from  the  results  obtained  in  test-glasses  and  crucibles,  the  nature  and 
extent  of  their  powers  as  agents  upon  the  living  frame ;  thus,  the  spirit 
and  salts  of  hartshorn,  as  they  were  found  to  render  the  blood  more  fluid, 
when  added  to  it  out  of  the  body,  were  indiscriminately  administered  in 
almost  every  complaint,  with  a  view  to  dissolve  that  "  lentor  of  the  fluids'^ 
which  was  regarded  by  the  disciples  of  Boerhaave  as  the  more  general 
cause  of  disease.  In  our  own  times  we  have  heard  of  the  solution  of 
albumen  for  the  cure  of  contraction  and  rigidity  of  the  tendons,  a  prac- 
tice founded  on  the  fact  that  the  white  of  an  egg  will  render  leather 
supple.  But  we  must  not  be  deterred  from  the  pursuit  of  truth  by  the 
failures  of  ignorance,  nor  aspire  to  become  the  "journeyman"  of  Nature 
before  we  have  industriously  served  her  as  the  apprentice. 

214.  We  have  presented  the  chemist  in  a  disparaging  point  of  view. 
Let  us  reverse  the  picture,  and  contemplate  the  practical  physician, 
deeply  versed  in  all  the  phases  of  disease,  but  unacquainted  with  chem- 
ical science.  He  will  watch  with  skilful  attention  every  turn  of  the  dis- 
ease, and  he  will,  as  far  as  his  experience  goes,  meet  it  with  a  suitable 
remedy ;  but  is  he  perfectly  acquainted  with  the  composition  of  his 
medicines  1  can  he  know  the  modifications  produced  in  them  by  his 
own  prescription?  can  he  predicate  the  changes  they  may  possibly 
undergo  in  their  transit  through  the  stomach  and  system  1  can  he  ex- 
plain their  effects  upon  the  excretions  ?  is  he  prepared  to  offer  a  con- 
jecture as  to  the  cause  of  their  failure,  or  untoward  action  1  These, 
and  many  more  questions  connected  with  the  importance  of  chemical 
knowledge  for  the  successful  administration  of  remedies,  will  present 
themselves  for  investigation  in  the  third  part  of  this  work. 

215.  With  regard  to  the  action  of  medicines  as  chemical  agents,  it 
appears  to  me  that  the  subject  may  be  discussed  under  the  following 
heads : 

1.  Can  we,  Try  chemical  means,  supply  the  living  hody  with  such  ma- 
terials as  may  be  deficient  1 

2.  How  far  are  we  able  to  neutralize,  annul,  or  remove,  offending  m,a- 
terials  by  chemical  agency  ? 

3.  Can  we  oppose  and  counteract,  by  chemical  means,  any  undue  as- 
cendency of  chemical  forces  in  the  living  body  ? 

4.  Are  there  any  agents  by  which  we  can,  chemically,  influence  ani- 
mal temperature  1 

216.  As  to  the  first  of  these  questions,  since  chymification  must  be  re- 
garded as  the  earliest  link  in  that  important  series  of  changes  by  which 
food  is  converted  into  blood ;  and  since  the  stomach  is,  of  all  the  inter- 
nal organs,  the  most  accessible  to  external  agency,  the  question  as  to 
whether,  and  to  what  extent,  it  may  be  possible  to  supply  any  solvent 
capable  of  assisting  that  function,  or  to  administer  any  remedy  calculated 
to  correct  its  aberrations,  must  at  all  events  vindicate  its  claim  to  a  pri- 
ority of  notice.  But  there  is,  moreover,  another,  and  an  equally  cogent 
reason,  for  placing  this  question  in  the  foremost  rank  of  the  inquiry,  viz., 
that  the  philosophical  physician  should  be  acquainted,  as  far  as  our  lim- 
ited knowledge  extends,  with  every  fact  connected  with  the  chemistry 
of  the  stomach  and  alimentary  canal.  It  is  very  true  that  the  vital  af. 
finities  may  baffle  any  attempt  to  reconcile  with  chemical  laws  the 
changes  his  remedies  may  undergo  in  transitu ;  but  exceptions  will  oc- 
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cur,  and  chemical  science  may  in  such  cases  explain  apparent  anoma- 
lies, which  must  remain  as  sealed  mysteries  to  those  who  do  not  pos- 
sess it. 

217.  The  first  agent  with  which  food  or  medicine  comes  into  contact 
is  the  saliva ;  and  considerable  doubt  has  existed  as  to  whether  it  pos- 
sesses any  power,  beyond  that  of  simple  dilution,  in  the  process  of  di- 
gestion. Tiedemann  and  Gmelin  believe  that  its  different  salts  give  a 
sUght  solvent  property  to  it ;  and  Leuchs  has  stated  that  it  has  the  prop- 
erty of  changing  starch  into  sugar  ;  a  fact  which  has  received  the  con- 
firmation of  Schwann.*  The  subject  is  interesting,  and  there  are  cir- 
cumstances connected  with  its  re-agency  upon  several  medicinal  sub- 
stances which  claim  for  it  an  importance  which  it  has  not  hitherto 
received.  The  saliva,  so  called  from  the  saline  qualities  which  it 
possesses,  when  first  discharged  from  the  mouth  is  always  more  or  less 
mixed  with  mucous  matter,  the  effect  of  which  is  to  impart  a  frothy 
quality,  by  enabhng  the  fluid  to  retain  the  air  absorbed  from  the  atmo- 
sphere. This  mucus  is  readily  separated  by  merely  diluting  the  saliva 
with  distilled  water,  when  it  will  gradually  subside. 

218.  Thus  freed  from  what  may  be  considered  as  extraneous  to  the 
secretion,  saliva  has  been  chemically  examined  by  Berzelius,  Tiede- 
mann and  Gmelin,  Mitscherlich,  and  other  eminent  chemists  ;  the  result 
of  their  experiments  has  shown  the  existence  of  a  peculiar  salivary  mat- 
ter, the  nature  of  which  has  never  been  exactly  defined  ;  together  with 
various  saline  bodies  in  solution,  as  Chloride  of  Sodium,  Lactate  of 
Potass,  Soda,  Lactic  Acid,  Phosphate  of  Lime,  certain  Ammoniacal  Salts, 
and  some  Silicia.  In  addition  to  which,  Tiedemann  and  Gmelin  have 
inferred  the  presence  of  Sulpho-cyanogen,  from  the  fact  that  saliva  be- 
comes of  a  deep-red  colour  when  mixed  with  a  neutral  solution  of  a  salt 
of  the  Peroxide  of  Iron.  It  is,  however,  probable  that  the  saline  compo- 
sition of  this  fluid  varies  very  considerably  under  different  circum- 
stances ;  without  this  admission  it  is  difficult  to  reconcile  the  discordant 
statements  regarding  hs  most  obvious  property.  Tiedemann  and  Gmelin 
found  it  to  be  generally  slightly  alkaline,  sometimes  neutral,  but  never 
acid  ;  and  Schultz  says  that  the  saliva  of  the  human  subject  is  generally 
alkaline :  I  confess  this  does  not  accord  with  my  own  observations, 
which  have  been  numerous.  I  have  generally  found  it  neutral,  except 
in  cases  of  disease,  when  it  has  generally  been  acid,t  seldom  alkaline, 
although  I  have  found  it  in  such  a  state,  accompanied  with  more  than 
a  usual  proportion  of  mucus.  The  saline  compounds  appear  to  be 
readily  decomposed ;  on  placing  some  litmus  paper  upon  the  tongue, 
and  connecting  it,  as  in  the  common  galvanic  experiment,  with  a  piece 
of  silver  and  zinc,  the  portion  of  the  paper  in  contact  with  the  positive 
metal  became  red,  and,  by  reversing  the  experiment,  the  blue  colour 
was  restored.     If  the  saliva  be  triturated  in  a  glass  or  porcelain  cap- 

*  The  digestion  of  starch  in  dilute  acid  does  not  give  rise  to  the  formation  of  any  sugar ; 
but  Schwann  digested  in  some  acidulated  saliva  for  twenty-four  hours  a  certain  quantity 
of  boiled  starch,  then  filtered  the  fluid,  and  found  that  iodine  produced  in  it  no  change  of 
colour.  Having  neutralized  it,  and  evaporated  it  to  dryness,  he  obtained  from  the  residue, 
by  means  of  alcohol,  a  considerable  quantity  of  sugar,  which  he  recognised  by  its  taste,  as 
well  as  by  its  property  of  fermenting  with  yeast. 

t  While  preparing  this  sheet  for  the  press,  I  have  seen  a  patient  whose  saliva  instantly 
reddened  litmus  paper,  as  if  it  had  been  placed  in  a  strong  acid ;  upon  exposing  it  to  heat, 
the  blue  colour  was  restored ;  the  acid  was  therefore  volatile,  probably  the  acetic.  I  ought 
to  state,  that  in  this  case  there  was  not  the  slightest  evidence  of  any  morbid  acidity  in  the 
stomach. 
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sule  with  a  fixed  alkali,  ammonia  becomes  evident  from  its  odour ;  in- 
deed, it  is  of  such  a  decomposition  of  the  ammoniacal  salts  that  M.  CheV- 
reul  attributes  the  urinous  taste  of  the  fixed  alkalies.  M.  Mialhe,  more- 
over, supposes  that  the  saliva  has  the  property  of  converting  a  portion 
of  calomel  into  corrosive  sublimate ;  in  order  to  be  convinced  of  this 
fact,  he  says  it  is  only  necessary  to  hold  a  small  quantity  of  calomel  in 
the  mouth  for  a  few  minutes,  when  a  pretty  intense  mercurial  taste  wili 
be  developed,  which  he  considers  due  to  the  mutual  reaction  of  the 
mercurial  and  alkaline  chlorides  in  the  saliva.  We  require  farther  ex- 
periments upon  this  subject,  and  I  venture  to  hold  out  the  inquiry  to 
those  who  have  leisure  to  pursue  it,  as  being  one  very  likely  to  lead  to 
some  curious  results.  That  the  saliva  possesses  properties  which  have 
never  been  appreciated,*  I  cannot  entertain  a  doubt ;  although  it  must 
be  confessed,  that  the  experiments  of  Berzelius  and  others  would  appear 
to  negative  the  idea  of  its  producing  any  dynamic  effects  on  alimentary 
substances  submitted  to  its  action. 

219.  Although,  in  a  state  of  health,  we  are  not  sensible,  by  the  taste^ 
t)f  the  presence  of  saline  matter,  in  the  mouth,  yet,  when  the  stomach 
has  been  long  empty,  and  the  nervous  system  has  acquired  an  increased 
sensibility,  the  saline  taste  is  frequently  perceptible.  The  same  effect 
happens  in  disease,  and  the  disagreeable  flavour  of  which  invalids  com- 
plain must  be  referred  to  some  chemical  changes  having  taken  place  in 
the  secreted  fluid. 

220.  On  the  subject  of  the  gastric  secretion,  I  shall  state,  shortly,  all 
that  the  latest  researches  in  physiology  and  chemistry  have  made  known, 
and  the  practitioner  will  then  be  in  a  position  to  form  a  judgment  as  to 
how  far  such  knowledge  may  be  applied  to  practical  purposes.  In  the 
examination,  however,  of  this  important  question,  let  us  be  careful  that 
we  are  not  influenced  by  the  authority  of  those  who,  although  wise  in 
their  generation,  had  not  enjoyed  the  advantages  of  modern  science. 
Dr.  William  Hunter,  whose  peculiar  sagacity  and  precision  of  mind 
detected  at  a  glance  the  mischief  that  must  arise  from  the  adoption  of 
theories  of  digestion  founded  alone  upon  the  loose  analogies  of  mechan- 
ical or  chemical  philosophy,  expressed  himself  with  that  solidity  of 
judgment  and  facetiousness  of  expression  which  rendered  him  unparal- 
leled as  a  public  teacher.  "  Gentlemen,"  said  he,  "  physiologists,  will 
have  it  that  the  stomach  is  a  mill ;  others,  that  it  is  a  fermenting-vat ; 
others,  again,  that  it  is  a  stew-pan  ;  but,  in  my  view  of  the  matter,  it  is 
neither  a  mill,  a  fermenting-vat,  nor  a  stew-pan — but  a  stomach,  gen- 
tlemen— a  STOMACH."  Now,  that  this  opinion  of  Dr.  Hunter  should  not 
carry  more  weight  than  its  author  intended,  it  must  be  remembered  that, 
at  the  period  at  which  he  lectured,  there  was  a  strong  disposition  to  refer 
the  phenomena  of  digestion  to  the  sole  operation  of  mechanical  or  chem- 
ical causes,  to  the  total  exclusion  of  vital  influence  ;  and  we  may  readily 
concur  in  the  justness  of  such  a  censure,  without  excluding  the  collateral 
assistance  which  such  sciences  may  afford, 

221.  All  the  theories  advanced  for  the  explanation  of  the  process  of 
digestion  have  borne  the  impress  of  the  prevailing  science ;  the  belief, 
therefore,  in  a  specific  gastric  solvent,  may  date  its  origin  from  chemical 

"*  I  am  by  no  means  disposed  to  place  among  the  "  Avim  antiqum,"  the  popular  beUef  in 
the  power  of  the  saliva  as  an  application  to  relieve  the  irritation  arising  from  the  sting  of 
venomous  insects,  and  other  acrid  matter,  or  to  assuage  the  itching  of  certain  cutaneous 
affections ;  upon  what  its  soothing  property  depends,  I  will  not  pretend  to  explain,  but  I 
know  that  it  is  far  superior  to  any  mucilage  that  can  be  eirtificially  prepared. 
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physiology ;  but  so  contradictory  were  the  earlier  accounts  of  its  nature, 
that  we  cannot  be  said  to  have  attached  any  distinct  ideas  to  it  before 
the  researches  of  Prout,  Tiedemann  and  Gmelin,  Chevreul,  and  other 
contemporary  experimentalists,  and  which  have  been  so  happily  con- 
firmed by  the  invaluable  observations  of  Dr.  Beaumont.     To  this  acute 
and  diligent  physician  the  rare  opportunity  occurred  of  studying  the 
phenomena  of  chymification,  in  a  youth  named  St,  Martin,  the  interior 
of  whose  stomach  was  exposed  to  view  in  consequence  of  a  gunshot 
wound  ;    and  to  his  accurate  and  persevering  observations,  continued 
through  a  considerable  period,  we  are  indebted  for  information  of  the 
utmost  value  ;   not  only  was  he  thus  enabled  to  explore  the  stomach 
■while  empty,  but  to  obtain  and  examine  its  contents  through  all  the  suc- 
cessive stages  of  digestion,  and  to  remove  every  doubt  that  might  exist 
as  to  the  secretion  and  agency  of  a  specific  gastric  juice.     Having  as- 
certained that  the  stomach  was  empty,  and  that  its  coats  gave  no  evi- 
dence of  the  presence  of  a  free  acid,  he  irritated  it  mechanically,  by 
introducing  through  the  wound  a  caoutchouc  tube,  or  the  bulb  of  a  ther- 
mometer, and  observed  each  time  that  a  tolerably  copious  acid  secretion 
was  poured  out  from  minute  lucid  points,  or  very  fine  papillae  ;  so  that 
by  these  means  he  was  frequently  able  to  obtain  nearly  an  ounce  of  the 
gastric  secretion,  which  he  describes  as  being  a  clear,  transparent  fluid, 
without  smell,  slightly  saltish,  and  very  perceptibly  acid.     Its  taste 
resembles  that  of  thin  mucilage,  slightly  acidulated  with  muriatic  acid. 
It  is  readily  diffusible  in  water,  wine,  or  spirits,  and  effervesces  with 
carbonated  alkalies  ;  it  precipitates  albumen  ;  itself  undergoes  putrefac- 
tion with  difficulty,  and  checks  its  progress  in  other  animal  substances. 
Mixed  with  saliva,  it  strikes  a  blue  colour,  and  becomes  frothy.     Dr. 
Beaumont  submitted  a  certain  quantity  for  analysis  to  Professor  Duofli- 
son,  who  found  it  to  contain  free  muriatic  acid,  acetic  acid,  phosphates, 
and  muriates  of  potass,  soda,  magnesia,  and  lime,  and  an  animal  matter 
which  was  soluble  in  cold,  and  insoluble  in  hot  water.*     Dr.  Beaumont 
has  farther  proved  what  Spallanzani  and  others  had  attempted  to  estab- 
lish, under  less  favourable  circumstances,  that  the  fluid  secreted  by  the 
stomach  has  the  power  of  dissolving  articles  of  food,  even  out  of  the  ani- 
mal body. 

222.  To  the  same  enterprising  observer  we  are  indebted  for  some 
pathological  facts  of  high  importance  ;  he  has  shown,  for  instance,  that 
during  a  feverish  state,  whether  induced  by  excess  in  spirituous  pota- 
tions, or  by  any  other  cause  disturbing  the  nervous  system,  the  villous 
coat  of  the  stomach  becomes  sometimes  red  and  dry,  and  at  other  times 
pale  and  moist,  and  loses  altogether  its  smooth  and  healthy  appearance. 
In  consequence  of  which  the  usual  secretions  become  vitiated,  or  entirely 
suppressed:  and  the  mucous  membrane  no  longer  affording  its  bland 
secretion,  the  nervous  and  vascular  papillae  are  exposed  to  undue  irrita- 
tion ;  and  not  the  smallest  portion  of  gastric  juice  can  be  procured,  on 
the  application  of  the  usual  stimulus  of  food.  The  knowledge  which  is 
thus  afforded  will  lead  the  physician  to  modify  the  activity  of  his  rem- 
edies,! ^ncl>  3,8  we  shall  hereafter  show,  sanction  the  propriety  of  many 
esteemed  combinations.     On  the  other  hand,  there  is  frequently  a  mor- 

*  For  the  above  account  I  am  indebted  to  Miiller's  Elements  of  Physiologry  by  Baly. 

t  It  will  also  throw  some  light  upon  apparent  anomalies  in  dietetics,  and  explain  why 
pulpy  and  gelatinous  food,  which,  in  ordinary  cases  of  dyspepsy,  would  be  regarded  as  ob- 
jectionable, should  be  received  with  less  inconvenience  by  the  stomach. 
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bid  state  of  the  stomach  and  alimentary  canal,  accompanied  with  sncll 
an  excessive  secretion  of  mucus  as  to  impede  the  operation  of  the  usual 
remedies. 

223.  With  respect  to  the  chemical  nature  of  the  gastric  fluids,  I  be- 
lieve that  Dr.  Prout  was  the  first  to  detect  the  presence  of  Hydrochloric 
Acid ;  and  physiologists,  who  are  too  frequently  led  to  the  hasty  gener- 
alization of  a  single  fact,  immediately  recognised  in  this  acid  the  active 
solvent  of  the  food.  Eberle  found  that  although  neither  dilute  acids  nor 
mucus  alone  possessed  the  property  of  rapidly  dissolving  organic  sub- 
stances submitted  to  their  action,  yet  that  mucus  mixed  with  acids  did 
possess  such  power ;  but  Eberle  generalized  too  far  when  he  stated 
that  all  mucus  in  an  acid  state  displayed  a  solvent  action,  which  Schwann 
and  Miiller  subsequently  found  to  belong  exclusively  to  the  mucus  of 
the  gastric  membrane  ;  the  former  of  whom,  after  various  experimentSy 
established  the  following  important  facts :  1st.  That  a  digestive  fluid 
may  be  artificially  prepared  by  acidifying,  with  hydrochloric  acid,  an 
aqueous  infusion  made  with  the  membrane  of  the  fourth  stomach  of  the 
calf.  2d.  That  the  digestive  principle  thus  produced  will  retain  its 
specific  solvent  power  for  months,  after  the  acidulated  infusion  has  been 
filtered.  3d.  That  the  dilute  acid,  without  undergoing  any  change  itself, 
aids,  by  its  presence,  the  decomposition  of  the  organic  matter,  just  as  it 
aids  the  conversion  of  starch  into  sugar,  when  boiled  with  it.  4th.  That 
the  presence  of  the  acid  is  essential  and  indispensable,  since  the  liquor, 
by  being  neutralized  with  carbonate  of  potass,  entirely  loses  its  solvent 
power,  but  regains  it  by  the  addition  of  a  sufficient  quantity  of  hydro- 
chloric acid.  5th.  That  in  digestion,  as  in  fermentation,  a  very  small 
quantity  of  the  decomposing  agent  is  suflScient  to  produce  the  effect ;  but 
that  the  action  of  the  digestive  fluid  differs  from  that  of  a  ferment,  inas- 
much as  it  loses  its  power  during  its  action,  without,  as  happens  in 
fermentation,  the  generation  of  a  fresh  portion  ;  besides  which,  during 
the  process  of  artificial  digestion,  the  presence  of  oxygen  is  not  neces- 
sary, nor  is  any  carbonic  acid  given  off. 

224.  It  is  evident,  then,  that  by  the  action  of  the  acid  upon  the  gas- 
tric mucus  a  peculiar  digestive  principle  has  been  developed  or  formed ; 
and  to  this  hypothetical  body,  for  such  it  undoubtedly  must  be  consider- 
ed, since  it  has  never  been  obtained  in  a  separate  state,  the  term  Pep- 
sin has  been  given,  and  the  follovnng  are  its  essential  characters.  It  is 
soluble  in  water,  and  dilute  muriatic  and  acetic  acids  ;  it  is  not  precipitated 
by  alkalies,  but  it  is  thrown  down  from  its  neutral  solution  by  Acetate  of 
Lead,  and  can  be  recovered  from  this  precipitate,  in  its  active  state,  by 
means  of  sulphuric  acid.  Corrosive  Sublimate  produces  a  precipitate  both 
in  the  acid  and  neutral  fluid  ;  Tannic  Add  also  throws  down  from  it  a  pre- 
cipitate ;  Alcohol  and  the  boiling  temperature  cause  turbidity  in  it ;  and 
all  three  render  the  fluid  inert. 

225.  Whether  we  shall  ever  be  able  to  supply  the  deficiency  of  gas- 
tric juice  by  an  artificial  compound,  is  a  question  which  naturally  pre- 
sents itself.  The  objection  easily  urged  against  such  a  supposition, 
that  the  absence  of  the  gastric  secretion  is  but  a  symptom  of  a  more  la- 
tent disorder,  may  be  answered  by  observing  that,  however  unscientific 
it  may  be  to  prescribe  for  symptoms,  instead  of  seeking  to  remove  their 
cause,  there  are  many  exceptions  to  such  a  rule  ;  without  giving  an  un- 
due latitude  of  application  to  the  facts  above  stated,  it  is  not  unphilo- 
sophical  to  suppose  that  an  organ  in  a  state  of  collapse  may,  when  once 
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aroused,  be  enabled  to  continue  its  functions,  and  that  no  excitant  could 
be  introduced  more  likely  to  affect  its  sympathies  than  one  analogous  to 
its  own  proper  stimulus.  Is  it  not  probable  that  the  mineral  acids  in- 
vigorate the  appetite  by  some  such  process  ?  At  all  events,  the  knowl- 
edge we  have  thus  acquired  with  respect  to  the  gastric  juice  will  give 
weight  to  a  practice  that  experience  has  already  sanctioned,  that  of  ex- 
hibiting dilute  Hydrochloric  Acid  in  certain  cases  of  disordered  digestion ; 
it  will  also  point  out  the  periods  at  which  it  should  be  given,  and  guard 
us  against  the  indiscriminate  and  unseasonable  use  of  alkalies.  It  may, 
moreover,  lead  to  the  explanation  of  certain  changes  to  which  our  rem- 
edies are  exposed  in  the  stomach. 

Can  we  supply  Principles  supposed  to  he  deficient  in  the  Blood  ? 

22G.  That  the  composition  of  this  vital  fluid  undergoes  various  inju- 
rious changes  under  the  influence  of  disease,  no  one  of  the  present  day 
can  entertain  any  doubt;  and  in  commencing  our  inquiries  into  the 
means  which  science  may  suggest  for  their  correction,  we  are  at  once 
brought  into  contact  with  the  theory  of  Dr.  Stevens,*  which  ascribes  to 
the  deficiency  of  saline  matter  in  the  blood  certain  febrile  diseases, 
which  he  proposes  to  cure  by  the  administration  of  saline  medicines. 
Dr.  Stevens  is  an  ingenious  and  enterprising  theorist,  and  it  is  amusing 
to  see  how  he  elbows  his  way  through  a  crowd  of  difiiculties,  until  he 
gets  a  clear  path  to  the  temple  of  his  presiding  deity ;  but,  like  most 
enthusiasts,  he  shows  no  toleration  to  those  who  differ  from  him.  Al- 
though his  premises  are  false,  and  his  reasoning  generally  fallacious, 
his  experience  has  enabled  him  to  collect  certain  facts  which  merit  at- 
tention. If  disease  ever  depends  upon  the  deficiency  of  saline  matter 
in  the  circulation,  there  is  nothing  physiologically  inconsistent  in  suppo- 
sing that  the  due  administration  of  it  may  act  as  a  remedy,  since  we 
have  seen  that  foreign  bodies  can  be  absorbed  into  the  blood,  and  upon 
some  occasions  be  permanently  retained  by  it ;  nor  should  the  invigora- 
ting effects  produced  by  the  injection  of  saline  solutions  into  a  vein  in 
cholera  be  disregarded ;  it  is  true  that  we  have  hitherto  only  succeeded 
in  thus  producing  a  transient  revivification,  but  our  trials  have  been  few 
and  partial,  and  more  extended  experience  might  improve  the  practice.  I 
have  already  observed  that  there  are  many  exceptions  to  that  general 
rule  of  not  prescribing  for  symptoms,  and  this  is  evidently  one  ;  for  if  we 
can  only  succeed  in  keeping  the  patient  alive  for  a  few  hours,  the  mor- 
bid cause,  as  in  the  case  of  poison,  may  be  thrown  off.  In  a  race 
against  time,  such  expedients  are  of  the  highest  importance. 

227.  The  next  question  to  which  this  train  of  inquiry  conducts  us 
regards  the  deficiency  of  colouring  matter  {the  red  globules)  of  the  blood. 
That  in  chlorosis  and  various  cachectic  diseases  there  is  such  a  defi- 
ciency, is  at  once  shown  by  the  blanched  countenance,  and  other  indi- 
cations derived  from  the  state  of  the  capillary  circulation,  while  an  ex- 
amination of  the  blood  itself  will  confirm  the  fact.  How  far  iron  can  be 
regarded  as  the  colouring  principle  of  Cruorin  is  still  a  question,  but  no 
doubt  can  exist  that  this  metal,  in  some  state  of  combination,  is  one  of 
its  essential  constituents  ;t  and  that,  in  the  diseases  above  stated,  it  is 
deficient  in  quantity.     Can  iron,  therefore,  act  as  a  chemical  remedy  ? 

*  "  Observations  on  the  Healthy  and  Diseased  Properties  of  the  Blood." 
+  In  the  former  editions  of  this  work  I  have  expressed  a  different  opinion,  but  I  have 
found  reasons  for  chaiiging  it 
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Experience  says  that  its  preparations  are  most  beneficial  in  such  cases  ;* 
but  even  admitting  this,  it  may  be  said  to  act  as  a  vital  agent,  imparting 
vigour  to  those  organs  by  which  blood  is  made  :  w^e,  however,  know 
that  under  its  use  the  colouring  matter  is  increased  in  its  proportion  ; 
and  we  have,  moreover,  learned  that  such  forms  of  the  metal  as  are  more 
readily  absorbed  into  the  blood  are  those  which  prove  most  eminently 
efficacious.f  It  is,  then,  not  unreasonable  to  conclude  that  they  actually 
become  combined  with  the  blood,  and  are,  therefore,  chemical  agents. 
It  is  a  strong  argument  in  favour  of  the  virtues  of  iron,  that  it  has  been 
employed  in  all  ages,:}:  and  by  the  disciples  of  the  most  adverse  schools  ; 
indeed,  from  its  acknowledged  powers,  it  has  been  enlisted  into  the  ser- 
vice of  every  ascendant  theory ;  and.  it  is  not  a  little  singular  that  spec- 
ulative opinions,  however  different  and  even  adverse,  do,  nevertheless, 
often  coincide  in  matters  of  practice,  as  well  with  each  other,  as  with 
long-established  empirical  usages,  each  bending,  as  it  were,  and  con- 
forming, in  order  to  do  homage  to  truth  and  experience.  I  shall  present- 
ly endeavour  to  show  that  iron  may  possibly  exert  a  different  chemical 
influence  in  effecting  salutary  chaikges  in  the  body. 

228.  In  those  diseases  in  which  there  is  a  deficiency  of  bony  matter, 
as  in  the  rachitis  of  children,  and  the  mollities  ossium  in  advanced  life, 
physicians  have  occasionally  given  the  salts  of  lime,  but  never,  as  I  be- 
lieve, with  advantage.  Nor  has  the  morbid  disposition  to  deposite  spe- 
cific matter  ever  been  checked  by  the  exhibition  of  acids.  Such  dis- 
eases depend  upon  a  loss  of  balance  in  the  vessels  engaged  in  the  ap- 
propriation, and  in  those  destined  to  carry  off"  such  matter ;  or  in  some 
defect  in  the  vital  action  of  the  textures  with  which  the  inorganic  matter 
forms  a  union.  In  such  cases,  therefore,  we  must  discard  chemistry, 
and  call  physiology  in  aid  of  our  therapeutics ;  we  have  to  support  and 
strengthen  nature  by  generous  diet,  pure  air,  cold-bathing,  and  frictions, 
in  order,  by  vital  stimulants,  to  aid  her  self-adjusting  powers. 

*  In  the  article  Aneme  of  the  Dictionnaire  de  Medecine,  by  M.  Chomel,  there  is  a  very 
interesting  and  instructive  account  of  the  Ancemia  with  which  the  coal-miners  of  Anzaim 
were  afflicted.  It  seems  to  have  originated  from  deficient  sun  and  air.  On  examination 
after  death,  the  arteries  and  veins  were  found  destitute  of  coloured  blood,  containing  only 
a  little  serous  fluid.  Mercury  appeared  to  be  unsuccessful,  but  the  beneficial  influence  of 
iron  was  most  marked.  In  eight  or  ten  days  there  was  an  evident  amendment :  several 
veins  had  appeared  under  the  skin  of  the  lorearm,  and  the  patients,  on  each  successive 
day,  pointed  out  new  veins,  as  discoveries,  which  had  not  been  perceived  before. 

t  Woehler  has  stated  that  ho  could  not  discover  iron  in  the  urine  of  those  to  whom  it 
had  been  administered.  In  these  cases,  it  must  have  passed  oft"  with  the  feculent  dis- 
charges, or  been  retained  in  the  blood  or  textures  of  the  body.  On  the  other  hand,  we  shall 
find  in  the  second  volume  of  the  Bologna  Commentaries  a  very  complete  series  of  experi- 
ments upon  dogs,  which  fully  proves  the  absorption  of  the  metal.  Forty  of  those  animals 
were  fed  with  food  containing  iron  in  different  states ;  when,  after  death,  more  iron  was  found 
in  their  blood  than  in  that  of  the  same  nuynber  of  dogs  fed  in  the  usual  manner ;  and  the  quantity 
varied  according  to  the  nature  of  the  preparation  employed ;  those,  for  instance,  fed  on  iron 
ore  had  three  times  more  in  their  blood  than  those  who  took  no  iron  with  their  food  ;  those 
fed  with  iron  filings  had  the  next  greatest  quantity,  and  those  who  took  the  peroxide  the 
least.  Dr.  Home,  of  Edinburgh,  tested  the  urine  of  a  man  to  whom  he  had  given  a  large 
quantity  of  the  tincture  of  the  chloride,  and  it  atTorded  evident  proof  of  the  presence  of  iron  ; 
but  the  absorption  is  slowly  effected,  and  appears  to  require  several  days  before  its  evidence 
can  be  obtained.  The  fact  would  seem  that,  in  certain  conditions  of  the  body,  the  iron  is 
absorbed,  in  others,  discharged  with  the  contents  of  the  bowels.  The  ■protoxide  is  also  more 
readily  assimilated,  the  peroxide  less  so,  and,  therefore,  it  is  found  in  the  urine. 

X  It  is  true  that  there  are  some  exceptions.  At  one  period,  the  ancients  imagined  that 
wounds  inflicted  by  iron  instruments  were  never  disposed  to  heal ;  for  which  reason,  Por- 
senna,  after  the  expulsion  of  the  Tarquins,  actually  stipulated  with  the  Romans  that  they 
should  not  use  iron,  except  in  agriculture  ;  and  Avicenna  was  so  alarmed  at  the  idea  of  its 
internal  use  as  a  remedy,  when  given  in  substance,  that  he  seriously  advised  the  exhibition 
of  a  magnet  after  it,  to  prevent  any  direful  consequences. 
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How  far  are  we  able  to  neutralize,  annul,  or  remove  offending  mate- 
rials by  Chemical  agency? 

229.  During  the  ascendency  of  the  humoral  pathology,  the  belief  in 
a  corrupt  condition  of  the  fluids,  as  being  exclusively  initiative  of  dis- 
ease, gave  origin  to  nun:ierous  remedies  that  were  supposed  "  to  cool, 
sweeten,  attenuate,  clear,  and  correct  the  blood;"  now,  without  falling 
into  the  extreme  error  of  this  theory,  or  supposing,  witli  Cuilen,  that  cer- 
tain medicines  act  only  on  tlie  fluids,  and  others  as  specifically  on  the 
solids,  it  may  be  reasonably  asserted,  that  the  blood  may  become  im- 
pure, and  during  its  circulation  carry  mischief  to  every  organ  of  the 
body;  nor  is  it  at  all  unreasonable  to  suppose  that  medicines  may  be 
introduced  which  are  calculated,  during  their  passage,  to  combine  with 
and  abstract  from  the  blood  certain  oflensive  materials,  and  convey 
them  to  some  excretory  porta]  j  physiologically  speaking,  it  is  impossi- 
ble to  conceive  that  fluids  can  undergo  a  change  without  imparling  an 
influervce  to  the  solids,  nor  that  the  solids  can  be  altered  without  in- 
volving the  fluids  ;  each  to  each  is  indispensable.  The  great  fallacy 
of  the  school  of  the  Fluidists  was  its  exclusiveness,  and  the  Solidists 
were  equally  in  error  in  not  giving  due  importance  to  the  morbid  alter- 
ations of  the  fluids ;  such  is  the  intimate  alliance  between  these  two 
parts  of  the  same  whole,  that  if  either  be  regarded  apart  from  the  olhpr, 
we  step  beyond  the  magic  circle — our  wand  is  broken,  and  the  genius 
of  true  philosophy  abandons  us  to  our  own  conceits  and  misapprehen- 
sions. 

230.  That  the  blood  is  constantly  liable  to  variations  in  the  relative 
proportions  of  its  elements  is  a  fact  that  does  not  admit  of  any  dispute ; 
and  there  can  be  no  doubt  that  it  is  also  liable  to  become  contaminated 
with  matters  foreign  to  its  nature.  The  presence  of  bile  in  hepatic  dis- 
eases is  too  obvious  to  require  a  remark;  and  in  consultation  with  Dr. 
Baillie,  a  few  months  before  his  death,  he  told  mc  that,  although  he  had 
never  published  the  opinion,  he  was  perfectly  satisfied  that  the  blood 
underwent  a  very  considerable  change,  and  was  surcharged  with  alka- 
line matter,  in  cases  of  protracted  disease  of  the  liver.  But  there  are 
other  changes,  not  so  apparent,  but  equally  influential  and  injurious ; 
and  the  digestive  organs  are  probably  the  common  source  from  which 
they  spring.  When  the  assimilation  is  imperfect,  the  fluids  removed  by 
venous  absorption  from  the  stomach  into  the  portal  circulation  are  apt  to 
be  loaded  with  impurities,  and  the  excretory  organs  are  thus  called  upon 
for  an  extraordinary  exertion  ;  should  they  fail,  the  blood  may  become 
surcharged  with  deleterious  matter.  Ramazzini,  more  than  a  century 
since,  noticed  and  ascribed  the  unhealthy  aspect  of  sedentary  artisans 
to  the  retention  of  excrementitious  matter ;  but  this  subject  has  been 
lately  most  ably  examined  by  Dr.  Barlow,  in  an  admirable  essay,  pub- 
lished in  the  Encyclopaedia  of  Practical  Medicine,  under  the  title  of 
"  Plethora,"  which,  like  all  that  he  has  written,  well  deserves  the  at- 
tention of  the  practical  physician.  He  recognises  two  distinct  and  very 
different  conditions  under  this  term,  viz.,  nutritive  and  excrementitious 
plethora  ;  it  is  to  the  latter  that  our  observations  will  apply.  It  must  be 
remembered  that  the  object  of  the  present  work  is  not  to  give  a  history 
of  disease,  or  of  methods  of  cure,  but  to  examine  certain  principles 
which  are  to  direct  us  in  the  use  and  application  of  particular  remedies  ; 
it  is  therefore  essential  that  in  the  following  observations  I  should  not 
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be  misunderstood,  and  that  the  reader  should  not  receive  special  for  gen- 
eral directions.  In  describing  the  possible  modus  operandi  of  an  altera- 
tive remedy,  it  is  not  to  be  supposed  that  its  use  is  advocated  to  the  ex- 
clusion of  other  plans  of  treatment.  If  it  be  shown  that  a  certain  agent 
may  assist  in  eliminating  specific  impurities,  it  does  not  follow  that  it  is 
to  supersede  such  general  and  acknowledged  methods  of  cure  as  may 
be  calculated  to  increase  the  activity  of  the  organs  of  excretion. 

231.  It  must  be  admitted  that  imperfect  assimilation  may  allow  cer- 
tain impurities  to  find  their  way  into  the  circulation ;  or,  should  the 
emunctories,  which,  in  a  state  of  health,  are  the  channels  through  which 
useless  and  broken-down  parts  are  carried  off  in  peculiar  forms  of  com- 
bination, fail  in  their  office,  matter  highly  deleterious  to  the  well-being 
of  the  body  will  accumulate,  and  become  the  active  source  of  disease. 
Now  Berzelius  considers  the  peculiar  product  of  organized  matter  un- 
dergoing decomposition  in  the  living  body,  as  a  step  towards  its  removal, 
to  be  Lactic  Acid  ;  and  its  excess,  in  certain  states  of  the  system,  as 
discovered  in  the  excretions,  more  especially  in  that  of  sweat,  renders 
such  a  supposition  highly  probable.  One  of  the  chemical  peculiarities 
of  this  acid  is  the  facility  with  which  it  dissolves  bony  matter ;  in  cases^ 
therefore,  of  " mollities  ossium"  it  might  be  well  to  keep  this  fact  in  re- 
membrance. It  may  also  become  a  source  of  irritation  to  glandular 
structures,  and,  by  acting  upon  the  filaments  of  the  nerves,  give  rise  to 
neuralgic  pains.*  Now  it  so  happens  that,  in  all  those  affections  in 
which  theory  might  suggest  a  state  of  impurity  arising  from  the  reten- 
tion of  decaying  materials.  Protoxide  of  Iron  has  proved  eminently 
beneficial,  and  chemistry  has  taught  us  that  this  is,  of  all  bodies,  that 
for  which  the  Lactic  Acid  has  the  greatest  affinity  ;  may  it  not,  then,  act 
by  clearing  out  such  remains  of  this  impurity  as  the  emunctories  have 
failed  to  eject?  If  so,  chalybeate  waters  must  afford  a  form  of  prepara- 
tion eminently  calculated  for  the  purpose,  by  finding  their  way  through 
the  mazes  of  the  circulation,  and  acting  at  the  same  time  on  the  organs 
of  excretion  ;  and  if  vapour- baths  be  simultaneously  employed,  we  shall 
have  accomplished  all  that  theory  can  suggest ;  but  be  this  theory  what 
it  may,  the  practice  is  unquestionably  valuable ;  and,  after  all,  what  is 
theory  but  a  general  expression  of  facts  1  and,  as  long  as  we  do  not  go 
beyond  the  facts,  a  practice  founded  upon  theory  cannot  differ  from  ,one 
based  upon  experience. 

232.  One  of  the  most  valuable  preparations  of  iron  is  that  directed  in 
the  Pharmacopoeia  under  the  title  of  "  Mistura  Ferri  Composita,"  in 
which  the  metal  is  in  a  state  of  proto-carhonate.  In  addition  to  its  gen- 
eral properties  as  a  mineral  tonic,  I  am  satisfied,  from  ample  experience, 
that  it  exerts  a  specific  action  upon  certain  morbid  conditions  of  the  mu- 
cous membrane  of  the  alimentary  canal ;  through  its  means  I  have  fre- 
quently succeeded  in  arresting  the  progress  of  that  diseased  state  of  the 
mucous  lining  indicated  by  a  red  tongue,  and  pultaceous  evacuations 
resembling  pea-soup.  Its  most  remarkable  effect  is  that  of  diminish- 
ing the  frequency  of  such  discharges,  when  the  ordinary  medicines 
have  failed.  Its  action  may,  probably,  in  some  cases,  be  due  to  its 
astringency,  correcting  that  passive  state  of  dilatation  of  the  alimentary 
capillaries  described  by  Andral,  and  to  which  I  have  already  made  aa 

*  It  was  not  till  long  after  this  section  of  the  work  had  been  written  that  the  new  edi- 
tion of  Dr.  Front's  work,  "  On  the  Nature  and  Treatment  of  Stomach  and  Urinary  Dis- 
eases," made  its  appearance. 
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allusion  (90).  At  the  same  time,  I  am  disposed  to  believe  that  the  iron 
may  exert  a  chemical  action  upon  certain  injurious  matters  in  the  primm 
vice,  of  which  lactic  acid  may  constitute  a  part ;  and  I  have  observed 
that  as  soon  as  the  faeces  have  become  tinged  by  the  metal,  the  improve- 
ment has  taken  place,  and  the  motions  have  assumed  a  more  consistent 
and  figured  form.  The  same  reasoning  might  be  pursued  in  explanation 
of  the  effect  of  this  remedy  as  an  anthelmintic,  the  presence  of  Entozoa 
being  always  connected  with  a  corrupt  state  of  the  alimentary  secretions. 
I  have  alluded,  upon  a  former  occasion,  to  the  efficacy  of  the  Tris-nilrate 
of  Bismuth  (3)  in  relieving  obstinate  gastrodynia  and  pyrosis,  after  the 
failure  of  other  means,  and  I  have  generally  connected  the  relief  afford- 
ed with  the  appearance  of  slate-coloured  motions ;  it  is,  therefore,  not 
improbable  that  some  acrid  and  irritating  matter  had  combined  with  the 
oxide,  and  passed  off  with  the  excrement.  In  those  cases  of  dyspepsy 
accompanied  with  eructations  that  are  described  as  resembling  the  taste 
of  rotten  eggs,  I  have  found  the  bismuth  decidedly  beneficial ;  where 
this  symptom  occurs,  we  may  infer  the  existence  of  great  alimentary 
disturbance  ;  the  vital  affinities,  by  which  the  digestive  changes  are  pro- 
duced, would  appear  to  be  arrested  by  a  chemical  ascendency,  and 
Sulphuretted  Hydrogen  (a  binary  compound)  is  one  of  the  results  ;  there 
may  also  be  other  complementary  compounds  simultaneously  developed. 
Adopting  the  views  of  Dr.  Prout  (33),  we  may  infer  that  albumen  is 
the  principle  from  which  it  is  generated,  since  sulphur  is  one  of  its  inci- 
dental elements.  In  treating  the  subject  of  Antidotes,  I  shall  have  oc- 
casion to  relate  the  efficacy  of  the  Sesqui-oxide  of  Iron,  in  combining 
with  arsenious  acid,  so  as  to  form  an  Arsenite  of  Iron.  What  remains 
to  be  said  upon  the  subject  of  neutralizing  and  removing  offensive  mat- 
ters from  the  body  by  chemical  agents,  will  more  properly  fall  under  the 
consideration  of  Antacids — Antilithics — Antidotes,  and  Escharolics. 

Can  we  oppose  and  counteract  by  chemical  means  any  undue  ascend- 
ency of  chemical  forces  in  the  living  hody  ? 

This  is  a  question  which  will  be  presently  discussed  under  the  head 
of  "  Antiseptics." 

Are  there  any  agents  by  which  we  can,  chemically,  influence  animal 
temperature  ? 

We  shall  dispose  of  this  subject  under  the  consideration  of  "  Re- 
frigerants."* 


BEFEIGERAI^TS—Temperants. 

233.  Substances  which  diminish  the  force  of  the  circulation,  and 
reduce  the  morbid  heat  of  the  body,  without  occasioning  any  dim- 
inution of  sensibility  or  nervous  energy. 

234.  These  remedies  may  be  considered  either  as  external  and 
local,  or  as  internal  and  general.     In  the  first  case,  there  will  not 

*  On  the  subject  of  the  above  chapter,  the  reader  will  be  greatly  profited  by  consulting 
the  "Medical  and  Physiological  Commentaries," article  "Humoral  Pathology,"  by  Martyn 
Paine,  M.D.—Am.  Ed. 
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be  much  difficulty  in  substantiating  their  claims  to  be  considered 
chemical  agents  ;  but,  in  the  latter  case,  the  theory  of  their  operation 
is  unsatisfactory  and  obscure ;  and  even  the  facts  which  are  addu- 
ced to  establish  the  existence  of  such  a  class  of  remedies  are  of  a 
very  problematical  character. 

235.  Topical  Refrigerants. — In  the  case  of  external  inflamma- 
tion, refrigeration  may  be  produced  by  applications  of  low  temper- 
ature, such  as  cold  water,  ice,  or  certain  saline  bodies  in  the  act 
of  solution,  or  by  the  abstraction  of  heat  by  means  of  evaporation, 
which  is  very  effectually  accomplished  by  the  use  of  lotions  com- 
posed of  spirit  of  ether.  A  convenient  mode  of  keeping  up  a  uniform 
evaporation,  for  reducing  the  temperature  of  any  part  of  the  body,  as 
in  the  case  of  fractured  limbs,  &;c.,  is  to  allow  the  gradual  distilla- 
tion of  water  upon  it,  through  the  medium  of  skeins  of  cotton,  or 
strips  of  linen  rags,  so  disposed  as  to  act  the  part  of  a  siphon, 
which  is  readily  accomplished  by  placing  one  end  of  the  wet  cot- 
ton in  a  basin  of  water,  and  allowing  the  other  end  to  hang  down 
over  the  vessel.  In  applying  such  means,  however,  care  should  be 
taken  that  the  part  be  freely  exposed  to  the  air ;  I  have  known  an 
evaporatmg  lotion  duly  applied  according  to  the  directions  of  the 
physician,  but  cautiously  covered  up  by  the  nurse,  from  the  fear  of 
exposure  to  cold.  Dr.  Currie  relates  an  anecdote  highly  illustra- 
tive of  the  subject ;  that  of  a  shipwreck,  in  which  the  mariners, 
who  died  from  excessive  cold,  had  been  only  occasionally  washed 
by  the  surge,  while  the  survivers  had  been  constantly  immersed  in 
the  water. 

236.  By  such  methods  we  are  capable  of  directly  diminishing 
the  activity  of  the  vessels  of  the  part,  as,  for  instance,  in  burns  and 
scalds,  the  pain  is  instantly  relieved,  and  the  inflammation  effectu- 
ally reduced ;  although,  in  directing  such  applications,  we  must 
take  care  not  so  far  to  reduce  the  vitality  as  to  endanger  the  life 
of  the  part,  and  to  induce  gangrene.  We  are  also  to  understand 
that  by  such  topical  applications  we  may  affect  the  system  gener- 
ally, upon  a  physiological  principle  already  explained  (42,  92),  and 
thus  convert  a  local  into  a  constitutional  influence. 

237.  Internal  Refrigerants. — There  are  certain  saline  bodies 
which,  by  undergoing  a  rapid  solution,  and  thus  acquiring  an  in- 
creased capacity  for  caloric,  produce  a  diminution  of  temperature  ; 
and  if  this  takes  place  in  the  stomach,  the  sensation  of  cold  which 
it  will  produce  is  equivalent  to  a  partial  abstraction  of  stimulus, 
which,  being  extended  by  sympathy  to  the  heart,  occasions  a  tran- 
sient reduction  in  the  force  of  the  circulation,  and  by  this,  or  by  a 
similar  sympathetic  affection,  causes  a  sensation  of  cold  over  the 
whole  body.  In  this  manner.  Dr.  Murray  explains  the  refrigerant 
operation  of  Mitre,  which,  after  all,  is  of  a  very  doubtful  nature; 
we  shall,  however,  not  feel  much  difficulty  in  acknowledging  the 
principle,  that  general  refrigerating  effects  may  be  produced  by  oc- 
casioning an  impression  of  cold  upon  the  stomach.* 

*  It  appears,  from  the  experiments  of  Joerg,  that  when  a  portion  of  nitre  is  swallowed, 
there  is  experienced  a  sensation  of  coolness  in  the  fauces  and  oesophagus,  and  frequently  in 
the  stomach  also,  which  continues  for  several  minutes.  It  is,  however,  invariably  follow- 
ed by  heat  and  dryness  in  the  parts  in  which  the  sense  of  coolness  has  been  felt,  proportioned 
to  the  degree  in  which  the  former  has  been  most  marked.  The  slower  the  pulse  has  been 
rendered  by  the  cooling  effects  of  the  article,  the  more  rapid  it  becomes  subsequently.   Ac- 
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238.  The  theory  which  is  advanced  to  explain  the  refrigerant 
operation  of  vegetable  acids,  acescent  fruits  and  herbs,  and  certain 
other  substances  which  we  shall  have  to  consider,  is  based  upon 
those  chemical  views  respecting  animal  heat,  in  which  the  con- 
sumption of  oxygen  in  the  act  of  respiration  is  considered  the  prin- 
pal  source.  Dr.  Murray,*  who  has  given  a  luminous  exhibition  of 
this  theory,  says,  "  It  is  established,  by  numerous  experiments  and 
observations,  that  the  quantity  of  oxygen  consumed  in  the  lungs  is 
materially  influenced  by  the  nature  of  the  ingesta  received  into  the 
stomach.  When  the  food  and  drink  are  composed  of  substances 
which  contain  a  small  proportion  of  oxygen,  it  is  known  that  the 
consumption  of  oxygen  in  the  lungs  is  increased,  and  this  even  in 
a  short  time  after  the  aliment  has  been  received.  Thus  Mr.  Spald- 
ing, the  celebrated  diver,  observed  that  whenever  he  used  a  diet  of 
animal  food,f  or  drank  spirituous  liquors,  he  consumed  in  a  much 
shorter  time  the  oxygen  of  the  atmospheric  air  in  his  diving-bell ; 
and  he  had,  therefore,  learned  from  experience  to  confine  himself 
to  a  vegetable  diet,  and  to  water  for  drink,  when  following  his  pro- 
fession. During  digestion,  too,  it  was  established  by  the  research- 
es of  Lavoisier  and  Seguin,  that  a  larger  proportion  of  oxygen  than 
usual  is  consumed.  Now,  if  the  animal  temperature  be  derived 
from  the  condensation  of  oxygen  gas  by  respiration,  it  must  follow 
that  an  increase  in  the  consumption  of  that  gas  will  occasion  a 
greater  evolution  of  caloric  in  the  system  ;  while  a  diminution  of 
it  will  have  an  opposite  effect.  If,  then,  when  the  temperature  of 
the  body  is  morbidly  increased,  we  introduce  into  the  stomach  sub- 
stances containing  a  large  proportion  of  oxygen,  especially  in  a 
loose  state  of  combination,  we  may  succeed,  according  to  this  the- 
ory, in  reducing  the  general  temperature.  This,  it  is  suggested, 
we  may  accomplish  in  part  by  a  vegetable  diet,  but  still  more  ef- 
fectually by  the  free  use  of  the  vegetable  acids,  which  are  readily 
acted  upon  by  the  digestive  powers,  and  assimilated  with  the  food  ; 
and  as  the  large  quantity  of  oxygen  which  they  contain  is  already 
in  a  concrete  state,  little  sensible  heat  can  be  evolved  during  the 
combination  of  that  element  with  the  other  principles  of  the  food. 
The  nutritive  matter  which  is  received  into  the  blood,  containing 
thus  a  greater  proportion  of  oxygen  than  usual,  will  be  disposed 
to  abstract  less  of  it  from  the  air  during  its  transmission  through 
the  lungs,  and,  consequently,  less  caloric  will  be  evolved;  the  tem- 
perature of  the  body  will  be  reduced  ;  and  this,  again,  operating  as 
a  reduction  of  stimulus,  will  lessen  the  number  and  force  of  the 
contractions  of  the  heart." 

cording  to  Joerg,  then,  nitre  cannot  be  considered  as  an  antiphlogistic ;  it  acts  as  an  irri- 
tant upon  the  digestive  organs,  the  kidneys,  and  the  skin,  and,  of  course,  ought  not  to  be 
administered  in  inflammatory  conditions  of  these  organs.  In  large  doses,  it  is  well  known 
that  this  article  produces  inflammation  of  the  gastro-enteritic  membrane.  "Nitre,  there- 
fore," says  Dr.  J.,  "can  no  more  be  ranked  with  the  class  of  antivhlogistics  than  can  arsenic. 
From  the  very  circumstance  of  its  exciting  to  increased  action  the  three  great  secretory  or- 
gans, it  is  reasonable  to  conclude  that,  to  a  certain  degree,  it  excites  also  the  nervous  and 
arterial  systems;  so  certain  am  I,"  he  adds,  "that  it  does  so  act,  that  I  am  convinced  its 
prolonged  use  would  be  decidedly  injurious,  but  especially  to  the  digestive  and  assimila- 
tory  organs."  The  same  remarks  will  apply  to  the  other  substances  which  are  supposed 
to  act,  chemically,  as  internal  refrigerants. — Am.  Ed. 

*  System  of  Materia  Medica,  vol.  i.,  p.  453. 

t  The  same  fact  has  been  long  known  to  the  divers  in  the  Indian  pearl-fisheries,  as  men- 
tioned at  page  19. 
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239.  Such  is  the  philosophical  web  which  chemical  ingenuity 
has  wove  for  us  ;  the  device  is  beautiful,  but  the  fabric  will  be  found 
too  frail  to  endure  the  touch.  The  experiments  of  Dr.  Crawford 
in  proof  of  the  chemical  origin  of  animal  heat  are  highly  ingeni- 
ous and  plausible,  and  we  cannot  but  feel  a  deep  regret  that  our 
faith  in  their  truth  should  ever  have  been  shaken ;  but  it  is  now 
generally  admitted  that  the  temperature  of  animals  derives  its  ori- 
gin from  a  living  principle,  although  the  absorption  of  oxygen,  in 
the  act  of  respiration,  may  indirectly  contribute  to  its  production, 
as  a  stimulus  to  the  nervous  power  which  produces  it ;  for  oxygen 
plays  an  interesting  and  active  part,  as  an  exciting  agent,  through- 
out all  nature,  both  animate  and  inanimate.  If  the  heat  of  the  body 
depended  upon  respiration  alone,  any  one  might,  by  a  voluntary 
effort  of  quick,  deep,  and  prolonged  respiration,  increase  it  at  will ; 
the  effort  also  of  the  emotions  of  the  mind,  in  generating  heat,  or 
repressing  its  evolution,  is  a  sufficient  proof  that  it  depends  on  a 
vital,  and  not  a  chemical  cause.  Besides  which,  the  experiments 
of  Sir  B.  Brodie  have  gone  far  to  prove  that  the  animal  tempera- 
ture is  produced  and  regulated  by  the  nervous  energy.  He  found, 
for  instance,  that  the  action  of  the  heart  can  be  maintained  by  ar- 
tificial respiration  after  the  brain  is  removed,  and  that,  although 
the  blood  undergoes  its  ordinary  changes,  yet  that  animals,  under 
such  circumstances,  cool  very  rapidly. 

240.  Dr.  Stevens  admits  that  "  the  acids  reduce  the  force  of  the 
circulation,  but  attributes  this  effect  to  a  sedative  operation,  by 
which  the  stimulating  power  of  the  vital  current  is  diminished."* 
Professor  Miillerf  explains  the  action  of  the  cooling  salts  on  the 
blood  in  the  treatment  of  inflammation,  by  supposing  that  they  pro- 
duce some  change  in  the  fibrin,  which  counteracts  the  great  ten- 
dency that  it  has  in  inflammation  to  accumulate  and  coagulate  in 
the  vessels  of  the  inflamed  organ,  and  on  the  surface  of  membranes 
after  exudation:  an  opinion  deduced  from  the  action  of  certain 
salts  upon  fresh  human  blood,  which,  when  added  to  it,  have  been 
found  to  prevent  its  coagulation. 

241.  We  might  have  left  the  theory  of  Dr.  Murray  in  the  obscu- 
rity into  which  it  had  fallen,  had  it  not  acquired  a  renewed  inter- 
est from  the  one  lately  proposed  by  Professor  Liebig,J  for  the  pur- 
pose of  explaining  the  conversion  of  the  salts  of  organic  acids  into 
carbonates  during  their  transit  through  the  body,  as  so  frequently 
alluded  to  in  the  present  work  (35),  and  which  theory,  like  that  of 
Dr.  Murray,  seeks  to  establish  certain  chemical  relations  between 
the  functions  of  the  digestive  and  respiratory  organs.  "  The  con- 
version of  these  salts  of  organic  acids  into  carbonates,"  says  the 
professor,  "  indicates  that  a  considerable  quantity  of  oxygen  must 
have  united  with  their  elements.  In  order  to  convert  one  equiva- 
lent of  acetate  of  potass  into  the  carbonate  of  the  same  base,  eight 
equivalents  of  oxygen  must  combine  with  it,  of  which  either  two  or 
four  equivalents  (according  as  an  acid  or  neutral  salt  is  produced) 
remain  in  combination  with  the  alkali ;  while  the  remaining  six  or 
four  equivalents  are  disengaged  as  free  carbonic  acid.     There  is 

*  Stevens  on  the  Blood,  p.  329. 

"t  Elements  of  Physiology,  by  J.  Miiller,  M.D.,  &c.,  translated  by  W.  Baly,  M.D.,  p.  126. 

%  "  Organic  Chemistry,  in  its  Applications  to  Agriculture  and  Physiology." 
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no  evidence  presented  by  the  organism  itself,  to  which  these  salts 
have  been  administered,  that  any  of  its  proper  constituents  have 
yielded  so  great  a  quantity  of  oxygen  as  is  necessary  for  their  con- 
version into  carbonates.  Their  oxidation  can,  therefore,  only  be 
ascribed  to  the  oxygen  of  the  air.  During  the  passage  of  these 
salts  through  the  lungs,  their  acids  take  part  in  the  peculiar  pro- 
cess of  Eremacausis  (slow  combustion)  which  proceeds  in  that  or- 
gan ;  a  certain  quantity  of  the  oxygen  gas  inspired  unites  with 
their  constituents,  and  converts  their  hydrogen  into  water,  and 
their  carbon  into  carbonic  acid.  Part  of  this  latter  product  [one  or 
two  equivalents)  remains  in  combination  with  the  alkaline  base,  form- 
ing a  salt,  which  suffers  no  farther  change  by  the  process  of  oxida- 
tion J  and  it  is  this  salt  which  is  separated  by  the  kidneys  or  liver.* 
It  is,  then,  evident,  from  this  theory,  that  the  presence  of  organic 
salts  in  the  blood  must  produce  a  change  in  the  process  of  respira- 
tion. A  part  of  the  oxygen  inspired,  which  usually  combines  with 
the  constituents  of  the  blood,  must,  when  they  are  present,  com- 
bine with  their  acids,  and  thus  be  prevented  from  performing  its 
usual  office.  The  immediate  consequence  of  which  will  be  the 
formation  of  arterial  blood  in  less  quantity,  or,  in  other  words,  the 
process  of  respiration  must  be  retarded." 

242.  Whether  we  adopt  the  theory  of  Murray  or  that  of  Liebig, 
it  is  clear  we  are  led,  although  by  a  very  different  train  of  reason- 
ing, to  the  same  result,  that  organic  salts  and  acids,  when  intro- 
duced into  the  system,  have  the  effect  of  diminishing  the  proportion 
of  oxygen  absorbed  by  the  blood  during  the  act  of  respiration. 
But  the  theory  of  Liebig  assigns  the  chemical  change  which  con- 
verts the  organic  salt  into  carbonate  to  the  absorption  of  oxygen 
in  the  lungs,  whereas  it  is  my  belief  that  the  vegetable  acid  (e.  g., 
the  acetic)  is  decomposed  in  the  stomach  by  the  ordinary  powers 
of  digestion,  and  that  the  alkaline  base  is  there  eliminated  in  the 
state  of  carbonate,  or,  at  least,  that  it  acquires  carbonic  acid  during 
its  transit  (35). f 
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243.  These  are  remedies  which  obviate  acidity  in  the  stomacn 
and  alimentary  canal,  by  combining  with  the  acid,  and  neutrali- 
zing it. 

*  It  is  worthy  of  notice  that "  neutral  acetates,  tartrates,  and  citrates,  placed  in  contact 
with  the  air,  and  at  the  same  time  with  animal  or  vegetable  bodies  in  a  state  of  Eremacau- 
xis,  produce  exactly  the  same  effects  as  we  have  described  them  to  produce  in  the  lungs. 
They  participate  in  the  process  of  decay,  and  are  converted  into  carbonates  just  as  in  the 
living  body." — Liebig. 

t  The  principal  refrigerant  which  we  find  it  necessary  to  prescribe  in  the  treatment  of 
diseases  generally  is  ice-water,  or  ice  itself.  These  combine  all  the  benefits  of  this  class 
of  agents,  without  any  of  their  disadvantages.  In  the  management  of  fevers,  however,  the 
vegetable  acids,  especially  the  citric,  largely  diluted  with  water,  and  slightly  sweetened 
with  sugar  or  sirup,  form  a  very  agreeable  and  useful  drink,  allaying  heat  and  irritation, 
and  reducing  the  pulse.  In  what  manner  these  aids  contribute  to  produce  such  efl'ects, 
in  the  present  state  of  our  knowledge  cannot  be  ascertained.  The  fact  that  vegetable 
acids  abound  in  tropical  climes  would  seem  to  show  that  they  are  designed  to  exert 
some  important  influence  in  the  preservation  of  life  and  health,  when  subjected  to  a  high 
temperature. — Am.  Ed. 
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244.  We  are  here,  then,  presented  with  the  most  decided  and 
obvious  instance  of  chemical  action  which  occurs  in  the  history 
of  medicinal  operation.  We  have  an  acid,  whose  presence  excites 
morbid  symptoms  in  the  prima  vice,  immediately  removed,  and  its 
effects  as  instantaneously  arrested  by  the  administration  of  such 
chemical  substances  as  are  capable  of  neutralizing  an  acid  out  of 
the.  body^  and  for  which  the  same  proportions  are  required  in 
both  cases  for  saturation.  If  a  carbonated  alkali  or  earth  be  em- 
ployed, the  same  disengagement  of  carbonic  acid  takes  place  in 
the  stomach  as  would  occur  in  the  laboratory,  and  a  new  com- 
pound is  produced,  whose  operation  will  vary  according  to  the 
chemical  nature  of  the  antacid  employed  ,  thus  the  salt  which  mag- 
nesia forms  with  the  gastric  acid  proves  slightly  purgative,  while 
that  with  lime  is  distinguished  by  an  opposite  property  j  and  it 
would  appear  that  the  saline  compounds  formed  by  the  fixed  alka- 
lies have  a  tendency  to  act  upon  the  kidneys.  It  is  necessary  to 
observe,  that  the  stomach  is  not  the  exclusive  seat  of  morbid  acid- 
ity j  it  may  exist  in  any  part  of  the  alimentary  canal,  but  more 
especially  in  the  ccecum,  where  vegetable  food  has  been  supposed 

,to  undergo  a  second  digestion;*  in  this  latter  case,  the  patient  is 
not  infested  with  acid  eructations,  but  he  experiences  various  un- 
easy sensations  in  that  region.  The  seat  of  the  acidity  should, 
therefore,  direct  us  to  the  appropriate  remedy.  In  cases  of  ccs- 
cal  acidity,  the  fixed  alkalies  will  not  always  be  effectual,  as  they 
may  be  neutralized  or  absorbed  before  they  can  reach  the  part 
in  question ;  for  that  reason,  magnesia  is  to  be  preferred.  In  cer- 
tain cases,  alkaline  or  saponaceous  enemata  may  be  useful  to  neu- 
tralize acidity  in  the  lower  bowels.  Under  some  circumstances, 
Carbonate  of  Ammonia  has  an  advantage  over  the  fixed  alkalies  as 
an  antacid,  in  consequence  of  its  being  able  to  neutralize  a  portion 
of  the  acid  matter  which  appears  to  exist  in  a  gaseous  state  in  the 
stomach,  and  which  on  that  account  will  elude  the  action  of  soda 
or  potass.  But  it  may  be  said  that,  after  all,  by  the  exhibition  of 
such  remedies  we  only  attack  a  symptom,  and  that  we  ought  to 
look  for  permanent  relief  to  a  plan  that  may  invigorate  the  diges- 
tive organs;  this  is  very  true,  but  let  it  be  remembered  that,  by 
allowing  such  a  source  of  mischief  to  continue,  the  sympathetic 
may  preponderate  over  the  primary  irritation,  and  thus  occasion  a 
diversion  of  disease  to  the  kidneys  or  some  other  organ. 

245.  Practitioners  have  generally  regarded  potass  and  soda  as 
antacid  remedies,  between  which  there  did  not  exist  any  material 
difference ;  to  this,  however,  there  is  one  very  important  excep- 
tion :  where  our  object  is  to  correct  the  lithic  acid  diathesis,  potass 
should  always  be  preferred  to  soda,  since  the  latter  alkali  forms  a 
less  soluble  salt  with  the  acid  in  question,  and  is  therefore  liable 
to  increase  a  tendency  to  urinary  deposites.  The  observations  of 
Dr.  Prout  have  satisfactorily  confirmed  the  truth  of  this  reasoning, 
and  he  has  therefore  recommended  potass-water,  in  preference  to 
soda-water,  as  a  beverage  under  such  circumstances ;  and  in  defer- 
ence to  this  opinion,  the  college  have  now  introduced  into  the 
Pharmacopoeia  a  formula  for  the  preparation  of  "  Liquor  Potass^ 
Effervescens." 

*  See  my  work  on  Diet,  edition  5th,  p.  92. 
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Syn.  jllexipharmics,  Mexiterials,  Counter-poisons. 

246.  Medicines  which  are  capable  of  counteracting  the  fatal  vir- 
ulence of  a  poison. 

247.  There  is,  perhaps,  no  subject  on  which  the  credulity  of 
mankind  has  been  more  extravagantly  exercised  than  upon  that  of 
Poisons  ;  nor  is  there  any  class  of  remedies  whose  reputation  has 
suffered  so  many  vicissitudes  from  the  caprice  of  hypothesis  as 
that  of  Antidotes. 

248.  It  is  not  my  intention,  on  the  present  occasion,!  to  enu- 
merate the  many  very  extraordinary  virtues  which  credulity  has, 
at  different  times,  assigned  to  such  medicines  ;  nor  shall  I  con- 
sume the  time  of  the  reader  by  attempting  to  expose  the  absurdity 
of  those  fearful  powers  with  which  ignorance,  terror,  and  impos- 
ture have  invested  certain  poisons  ;  a  subtlety  so  extreme  as  to 
defeat  the  most  skilful  caution,  and  a  virulence  so  manageable  as  to 
be  capable  of  the  most  accurate  graduation  ;  so  that,  while  the 
former  attribute  was  believed  to  ensure  their  deadly  operation,  al- 
though exerted  through  the  most  secret  and  least  suspicious  me- 
dium, as  that  of  boots,  gloves,  tapers,  or  letters,!  the  latter  was 
imagined  to  enable  the  accomplished  assassin  to  measure  the  al- 
lotted moments  of  his  victim  with  the  nicest  precision,  and  to  oc- 
casion his  death  at  any  period  that  might  best  answer  the  objects 
of  the  assassination. §  The  abandonment  of  such  notions  may  be 
considered  as  one  among  the  many  advantages  which  have  arisen 
to  medicine  from  the  cultivation  of  the  collateral  branches  of  sci- 
ence. 

249.  Each  of  the  three  kingdoms  of  Nature  furnishes  a  number 
of  poisons,  the  investigation  of  whose  chemical  properties  and 
physiological  actions,  of  the  symptoms  to  which  their  administra- 
tion give  rise,  and  the  lesions  of  structure  which  they  occasion, 
together  with  the  medical  treatment  they  require,  constitutes  an 

*  The  word  bterally  signifies  a  thing  given  in  opposition  to  something  else  (from  avrl, 
agaitist,  and  ilSiaiii,  I  give),  although  now  generally  understood  as  applying  to  such  reme- 
dies as  are  capable  of  counteracting  poison  ;  it  formerly  bore  a  much  wider  acceptation,  as 
signifying  any  compounded  medicine  :  thus,  Peter  Damian  speaks  of  a  person  who,  in  his 
whole  life,  never  took  an  antidote.  It  has  been  used  by  some  authors  for  any  remedy  for 
any  disease,  especially  if  it  be  inveterate,  and  arise  from  some  ulcer  or  abscess ;  and,  last- 
ly, the  term  has  been  employed  to  signify  a  perpetual  form  of  medicines,  otherwise  called 
opiates,  or,  more  properly,  confections. 

t  The  subject  has  been  fully  treated  in  the  second  volume  of  our  work  on  Medical  Ju- 

RISPRUDE.NCE. 

X  John,  king  of  Castile,  as  Tissot  relates,  was  poisoned  by  a  pair  of  boots,  prepared  by  a 
Turk ;  Henry  VI.,  by  gloves ;  Louis  XIV.  and  Pope  Clement  VII.,  by  the  fumes  of  a  ta- 
per ;  and  our  King  John  in  a  wassail  bowl,  contaminated  by  matter  extracted  from  a  living 
toad.  To  these  few  instances  of  credulity  may  be  added  the  offer  of  the  priest  to  destroy 
Queen  Elizabeth  by  poisoning  her  saddle,  and  the  Earl  of  Essex,  by  anointing  his  chair. 
Bishop  Burnet,  in  the  History  of  his  Own  Times  (vol.  ii.,  p.  330),  says  that  some  believed 
Charles  the  Second  to  have  been  poisoned  through  the  medium  of  snuff. 

^  This  conceit  does  not  appear  to  have  been  confined  to  the  ignorant  ages,  for  we  leam 
from  Spratt's  History  of  the  Royal  Society,  that  very  shortly  after  the  institution  of  that 
learned  body,  a  series  of  questions  was  drawn  up  by  their  direction,  for  the  purpose  of  be- 
ing submitted  to  the  Chinese  and  Indians,  which  clearly  shows  their  belief  in  the  possibil- 
ity of  such  an  operation,  viz. :  "Whether  the  Indians  can  so  prepare  that  stupifying  herb, 
datura,  that  they  make  it  lie  several  days,  months,  years,  according  as  they  will  have  it,  in 
a  man's  body,  without  doing  him  any  hurt,  and  at  the  end  kill  him  without  missing  half  an 
hour's  time  ?" 
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elaborate  branch  of  science,  designated  by  the  term  ToxicoLOGy. 
It  cannot  be  expected  that  I  should  enter  upon  so  extensive  a  field 
of  inquiry ;  nor  can  it  be  necessary,  as  the  profession  are  already 
in  possession  of  the  admirable  work  of  Dr.  Christison,*  which  em- 
braces in  its  range  all  that  science  can  impart,  and  all  that  practice 
can  require  ;  but,  in  accordance  with  that  important  rule  by  which 
every  part  of  a  system  should  work  in  unison,  and  minister  to  the 
perspicuous  consistency  of  the  whole,  I  am  bound  to  furnish  such 
general  principles  as  may  direct  the  practitioner  in  the  selection 
and  adaptation  of  the  remedies  best  calculated  to  counteract  the 
consequences  of  poison.  I  shall  therefore  proceed  to  inquire  how 
far  a  chemical  agent  may  be  capable  of  neutralizing,  or  of  decom- 
posing, a  poisonous  substance  in  the  human  body  ;  and  I  shall  en- 
deavour to  ascertain  the  degree  of  confidence  to  which  it  may,  in 
each  particular  case,  be  entitled ;  equally  important  will  it  be  to 
learn  whether  certain  vital  agents  may  not  be  serviceable  in  such 
cases,  either  by  promoting  the  elimination  of  the  poison,  or  by  in- 
ducing a  state  of  the  system  best  calculated  to  resist  its  deleteri- 
ous influence. 

250.  It  may  be  safely  asserted  that  we  possess  very  few  true  an- 
tidotes ;  for  although  several  of  the  mineral  poisons  may  be  neu- 
tralized or  decomposed  by  various  re-agents,  yet  their  destructive 
action  is  generally  so  rapid,  that  the  mischief  is  effected  before 
any  remedy  can  be  brought  to  bear,  or  any  chemical  decomposi- 
tion can  avail  j  while,  in  other  cases,  the  substances  resulting  from 
the  chemical  action  will  prove  as  poisonous  as  the  original  ingre- 
dients ;  as,  for  instance,  in  the  case  of  the  decomposition  of  corro- 
sive sublimate  by  the  alkalies  and  earths,  when  the  precipitated  ox- 
ide will  prove  as  virulent  as  the  original  salt  j  but  to  this  general 

^rule  there  are  some  important  exceptions,  to  which  I  shall  present- 
ly direct  the  reader's  attention. 

251.  To  vital  agents  the  practitioner  must  look  for  succour  j  but 
before  we  can  establish  any  general  rules  for  the  treatment  of 
poisoning,  it  is  essential  that  we  should  be  able  to  distinguish  be- 
tween the  different  modes  by  which  poisons  produce  their  effects, 
or,  at  least,  to  determine  the  parts  of  the  living  system  through 
which  they  act ;  for  it  will  be  found  that  each  poison  has  its  own 
modus  operandi^  from  the  knowledge  of  which  we  can  alone  de- 
rive the  particular  indications  of  cure. 

252.  The  hypotheses  devised  by  the  ancient  physicians  to  ac- 
count for  the  destructive  powers  of  these  substances  were  princi- 
pally derived  from  mechanical  notions  respecting  the  supposed 
form  of  their  particles  (p.  26),  which  they  imagined  capable  of  la- 
cerating and  disuniting  the  animal  fibres  by  the  sharpness  of  their 
spiculse  ;f  it  is,  however,  now  satisfactorily  established  that  the 
action  of  a  poison  in  the  human  stomach  is  very  rarely  mechanical ; 
sometimes  chemical,  but  for  the  most  part  vital. 

*  A  Treatise  on  Poisons,  in  relation  to  Medical  Jurisprudence,  Physiology,  and  the 
Practice  of  Physic.    By  Robert  Christison,  M.D.,  &c.,  edition  2d. 

t  Dr.  Meade  adopted  this  opinion,  but  he  became  so  convinced  of  its  inadequacy,  that, 
in  the  later  editions  of  his  work  on  Poisons,  he  withdrew  the  hypothesis.  It  is  hardly 
necessary  to  observe  that,  upon  its  abandonment,  a  host  of  popular  antidotes  at  once  fell 
into  disuse ;  for  so  long  as  the  injury  was  supposed  to  arise  from  mechanical  irritation,  oils, 
fets,  and  other  similar  remedies,  were  held  capable  of  obtunding  the  acrimony. 
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253.  Poisons  differ  essentially  from  each  other,  as  well  with 
respect  to  the  different  organs  they  affect  as  the  different  chan- 
nels through  which  they  enter  the  system.  Some,  for  instance,  if 
introduced  into  a  wound,  will  prove  speedily  fatal,  while  they  may 
be  taken  into  the  stomach  with  complete  immunity,  as  in  the  case 
of  the  venom  of  the  viper  and  other  snakes ;  other  poisons,  on  the 
contrary,  display  their  deleterious  action  on  the  stomach  alone, 
such  as  caustic  acids  and  alkalies,  and  several  chemical  poisons  j 
while  there  are  many  which  are  equally  destructive,  whether  ap- 
plied to  the  inner  membrane  of  the  stomach,  or  to  that  of  the  low- 
er intestines,  in  the  form  of  clyster,  or  even  to  the  mucous  mem- 
brane of  the  mouth  or  nose,  to  the  eye,  to  the  vagina  and  orifice 
of  the  uterus,  or  to  an  abraded  part  of  the  skin. 

254.  There  is,  moreover,  a  class  of  substances  which  may  be 
termed  aerial  poisons,  for  they  exist  in  the  state  of  gas,  or  are 
held  dissolved  in  the  atmosphere,  and  may  be  thus  received  through 
the  medium  of  respiration,  or  through  the  mucous  membranes  of 
the  nose  and  throat  5  the  saliva  may  thus  also  afford  a  vehicle  for 
transferring  various  subtle  poisons  from  the  atmosphere  to  the  an- 
imal body.  This  part  of  the  subject,  however,  may  be  more  con- 
veniently considered  under  the  head  of  ^niiseptics  and  Disinfec- 
tants. 

255.  A  poison  will  differ  in  the  celerity  and  virulence  of  its  op- 
eration according  to  the  vascularity  and  absorbing  power  of  the 
part  to  which  it  is  applied,  although  several  apparent  exceptions 
to  this  law  might  be  adduced ;  and  it  is  evident  that  the  plethoric 
state  of  the  part  with  respect  to  its  bloodvessels  has  a  considera- 
ble share  in  modifying  the  effects  ;*  this  observation,  however,  can 
hardly  apply  to  those  poisons  which  operate  on  the  system  through 
the  communication  of  the  nerves.  Sir  Benjamin  Brodie,  for  in- 
stance, found  that  the  poison  of  bitter  almonds  acted  more  speed- 
ily when  applied  to  the  tongue  than  when  injected  into  the  in- 
testines, although  the  latter  presents  a  much  greater  absorbing 
surface. 

256.  Fodere,  in  the  fourth  volume  of  his  Medecine  Legale,  has 
arranged  poisons  according  to  the  symptoms  which  they  produce 
on  the  living  system  ;  he  has  thus  reduced  them  into  six  classes, 
viz. : 

♦  The  introduction  of  poisons  into  the  body  through  the  medium  of  the  circulation  of 
the  blood  is  frequently  alluded  to  by  the  physiologists  of  the  seventeenth  century.  I  have 
lately  met  with  a  curious  passage  in  a  work  entitled  "  Popular  Errours  in  Physick,  first 
written  in  Latine  by  the  learned  physitian,  James  Penrose,  Doctor  in  Physick.  London, 
1651."  "The  venome  is  carried  by  the  veines  and  arteries,  as  appeares  in  that  all  the 
blood  of  them  that  have  been  bitten  by  a  viper  doth  tume  into  a  pale  greennesse.  And 
seeing  that  the  veines  in  the  papps  are  so  very  slender,  and  doe  not  come  unto  the  heart, 
but  with  a  great  many  long  windings,  I  atRrme,  and  it  is  more  probable,  that  if  the  viper 
be  applyed  to  the  feet,  which  are  farthest  remote  from  the  heart,  it  will  sooner  infect  the 
heart  than  if  to  the  papps,  but  soonest  of  all  if  it  be  applyed  to  the  armes.  And  now  the 
story  of  Cleopatra  comes  to  my  minde.  Petrus  Victorius  blames  the  painters  that 
paint  Cleopatra  applying  the  asp  to  her  papps,  seeing  it  is  manifest  out  of  Plutarch  in  the 
life  of  Antonids,  and  out  of  Plinie  likewise,  that  she  applyed  it  to  her  arme.  Zonaras 
relates  that  there  appeared  no  signe  of  death  upon  hei ,  save  two  blew  spots  on  her  arme. 
C.«;sAR  also,  in  her  statue  which  he  carryed  in  triumph,  applyed  the  aspe  to  her  arme ;  for 
in  the  armes  there  are  great  veines  and  arteries,  which  doe  quickly  and  in  a  straight  way 
convey  the  venome  to  the  heart,  whereas  in  the  papps  the  vessels  are  slender.  And  there- 
fore in  Saint  Paul,  the  miracle  was  so  much  the  greater,  in  that  he  felt  no  harme  from  the 
■viper,  which  layd  hold  on  his  hand,  for  if  it  had  assailed  him  on  the  breast,  he  had  had  res- 
pite enough  to  take  some  antidote." 

z 
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1.  Corrosive  or  Escharotic,  as  the  preparations  of  mercury^  arsC' 
nicj  antimony^  copper,  tin,  zinc,  silver,  gold,  and  bismuth.  The  con- 
centrated acids,  caustic  alkalies,  and  earths ;  cantharides  ;  glass,  and 
enamel  powder  ;  diamond  dust,*  &c. 

2.  Astringent  Poisons.  Of  which  the  preparations  of  lead  con- 
stitute the  only  species. 

3.  Acrid  or  Rubefacient  Poisons  j  which,  with  a  few  exceptions, 
are  furnished  by  the  vegetable  kingdom,  as  certain  drastic  purga- 
tives, hellebore,  euphorbium,  &c. 

4.  Narcotic  Poisons.  Opium,  henbane,  stramoniumj  hydrocyanic 
acid,  and  the  vegetable  bodies  containing  it. 

5.  Narcotico-Acrid.  Embracing  such  articles  as  produce  the 
united  effects  of  the  two  former,  and  which  constitute  some  of 
the  more  deadly  poisons,  as  the  ticunas,  nux  vomica,  belladonna,  to- 
bacco, hemlock,  digitalis,  &c. 

6.  Septic  Poisons.  Contagious  miasmata,  putrid  exhalations  from 
animal  matter  ;  sulphuretted  hydrogen  ;  the  venom  of  the  viper,  &c. 

257.  The  value  of  this  classification  has  been  very  justly  stated 
to  consist  in  its  combining,  to  a  certain  degree,  the  advantages  of 
a  pathological  arrangement  with  those  of  one  founded  on  the  basis 
of  natural  history ;  for,  while  it  is  strictly  pathological,  it  at  the 
same  time  distributes  the  different  poisons,  with  some  few  and  un- 
important exceptions,  in  an  order  corresponding  with  that  of  their 
natural  history.  The  first  two  classes,  for  instance,  present  us  with 
substances  of  a  mineral  origin  ;  the  third  and  fourth,  with  those 
which  are  chiefly  of  a  vegetable  nature  j  and  the  sixth,  with  ob- 
jects derived  from  the  animal  kingdom.  The  importance  of  ac- 
knowledging a  division  which  has  a  reference  to  the  organic  and 
inorganic  kingdoms  is  considerable  in  a  chemical  point  of  view; 
for,  in  enumerating  the  various  experiments  to  be  instituted  for  the 
detection  of  poisons,  we  are  thus  enabled  to  bring  together  a  con- 
nected series  of  processes,  nearly  allied  to,  ultimately  connected 
with,  and,  in  some  respects,  mutually  dependant  upon,  each  other. 
At  the  same  time,  it  must  be  acknowledged  that  this  classification 
has  many  defects,  and  some  fallacies.  In  the  first  place,  it  has  lit- 
tle or  no  reference  to  the  enlarged  views  of  the  modern  physiolo- 
gist, respecting  the  "  modus  operandi''''  of  poisons ;  nor,  indeed,  is 
its  construction  susceptible  of  such  corrections  and  modifications 
as  can  ever  render  its  improvements  progressive  with  the  advance- 
ment of  science.  In  the  next  place,  the  classes  are  in  many  par- 
ticulars ill  defined,  and  indistinctly,  if  not  erroneously,  divided  ; 
how  questionable,  for  instance,  are  the  boundaries  which  separate 

*  There  can  be  no  doubt  but  that  death  has  been  produced  by  the  mechanical  operation 
of  various  insoluble  bodies ;  although  we  cannot  believe  the  numerous  tales  recorded  on 
the  subject  of  diamond  dust  (supposed  to  constitute  the  basis  of  the  celebrated  "  Powder 
of  Succession"),  or  of  powdered  glass,  &c.  Numerous  cases  are  recorded  where  life  has 
been  destroyed  by  the  lodgment  of  substances  in  the  intestines ;  and  we  have  lately  heard 
of  the  fatal  effects  produced  by  alvine  accumulations  from  the  habitual  use  of  magnesia. 
With  respect  to  the  danger  from  the  ingestion  of  glass  and  enamel  in  powder,  there  still 
exists  much  difference  of  opinion ;  Caldani,  Mandruzzato,  and  M.  le  Sauvage  report  ex- 
periments made  upon  men  and  animals,  in  which  no  bad  consequences  followed ;  on  the 
other  hand,  Schurigius  (Chylologia)  and  Cardanus  (De  Venenis)  cite  instances  where  per- 
sons have  died  of  ulcerations  of  the  stomach  from  such  causes ;  and  M.  Portal,  Fodere 
(Medecine  Legale),  Plouquet  (Comment,  super  Homicid.),  Stoll  (Ratio  Medendi,  part  vi., 
p.  60),  Gmelin  (Hist.  General,  de  Ven.  Mineral),  Frank  (Man.  de  Toxicol.),  furnish  testi- 
mony in  support  of  the  opinion  which  assigns  to  such  bodies  a  highly  deleterious  action. 
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several  of  the  species  of  corrosive  from  those  of  acrid  poisons  %  And 
although  the  distinctions  between  the  extremes  of  the  two  classes 
are  broadly  marked,  the  respective  species  of  each  are,  in  many- 
cases,  less  allied  to  each  other  than  are  tlje  great  divisions  to 
which  they  are  subordinate.  Compare,  for  example,  the  physiolo- 
gical actions  of  arsenic  and  corrosive  sublimate^  both  of  which  are 
arranged  under  the  class  of  Corrosive  Poisons.  The  former  of 
these  substances  undoubtedly  occasions  death  by  being  absorbed 
into  the  system,  and  thus  acting  as  a  vital  agent  j  the  latter,  al- 
though its  secondary  and  remote  action,  by  absorption,  may  occa- 
sion mischief,  should  the  animal  survive  its  primary  operation,  kills 
by  a  local  action,  as  a  caustic  on  the  textures  to  which  it  comes  in 
contact.  In  the  same  manner,  if  we  examine  the  individual  actions 
of  the  different  species  composing  the  class  of  "  Acrid  Poisons," 
we  shall  perceive  the  same  want  of  uniformity ;  thus,  the  Spurge 
Flax  and  the  Jatropa  Curcas  act  by  occasioning  local  inflammation  ; 
whereas  the  Hellebore  exerts  a  fatal  action  on  the  nervous  system, 
and  produces  only  a  slight  inflammation.  The  class  of  Narcotic 
Poisons  is  certainly  more  absolute  in  its  definition,  and  more  uni- 
form in  its  physiological  affinities  ;  but  the  propriety  of  the  class 
*■'■  J^arcotico-acrid''''  is  by  no  means  so  unexceptionable  ;  indeed,  Or- 
fila  questions,  while  he  retains  it,  "  because  the  narcotic  or  seda- 
tive effects  only  follow  the  previous  excitement."  Some  of  the 
poisons  of  this  class  are  also  rapidly  absorbed,  and  act  through  the 
medium  of  the  circulation,  on  the  nervous  centres,  without  produ- 
cing any  local  inflammation  ;  while  others,  on  the  contrary,  merely 
act  upon  the  extremities  of  the  nerves  with  which  they  come  in 
contact,  and,  without  being  absorbed,  occasion  death  by  a  species 
of  sympathetic  action. 

258.  Orfila,  in  his  essay  on  the  treatment  of  poisoning,  so  far 
modifies  the  classification  of  Fodere  as  to  include  all  poisons  un- 
der four  classes,  viz..  Irritants,  Narcotics,  Narcotico-acrids,  and 
Septics  or  Putrefiants.  Dr.  Christison,  while  he  adopts  the  three 
first,  repudiates  the  last,  since,  in  his  opinion,  "no  poison  can 
cause  putrefaction  in  the  living  system  ;"  but  are  we  all  agreed  as 
to  the  precise  ideas  attached  to  this  term  1  Upon  this  point  I  shall 
hereafter  have  occasion  to  offer  some  remarks. 

259.  From  these  cursory  observations,  the  reader  will  readily 
perceive  how  hopeless  must  be  any  attempt  to  produce  a  classifica- 
tion of  these  bodies  that  is  not  open  to  numberless  objections  ;  but 
it  is  surely  desirable  that,  as  far  as  we  are  able,  we  should  form  an 
arrangement  that  may  be  available  to  the  physician  in  the  treat- 
ment of  cases  of  poisoning,  who  can  only  derive  his  plan  of  cure 
from  a  knowledge  of  the  physiological  action  of  the  substance 
with  which  he  has  to  contend.  I  shall,  therefore,  adhere  to  the  ar- 
rangement which  has  been  published  in  the  successive  editions  of 
this  work,  although  I  concur  with  all  that  Dr.  Christison  has  said 
to  its  disparagement.  I  freely  admit  the  difficulties  which  necessa- 
rily arise  from  so  many  of  the  poisonous  substances  having  a  double 
action  5  but  I  still  think,  as  our  great  object,  in  a  practical  view 
of  the  question,  is,  if  possible,  to  ascertain  and  keep  in  mind  the 
primary  operation  of  a  poison,  the  arrangement  which  I  have  pro- 
posed is  not  without  some  value. 
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A  SYNOPTICAL  TABLE  OF  POISONS, 

ARRANGED  ACCORDING  TO  THE  DIFFERENT  PRIMARY  OPERATIONS  BY 
WHICH  THEY  PRODUCE  THEIR  EFFECTS,  WITH  A  VIEW  TO  FURNISH  A 
GENERAL  THEOREM  FOR  THE  ADMINISTRATION  OF  ANTIDOTES. 

CLASS  I.  POISONS  WHICH  ACT  PRIMARILY,  BY  THE  TRANSMISSION  OF  AN  INFLU- 
ENCE THROUGH  THE  MEDIUM  OF  THE  NERVES. 

Order  1.  By  which  the  functions  of  the  nervous  system  are  suspended  or 

destroyed. 
(Death  by  suffocation,  from  paralysis  of  the  respiratory  muscles.) 
Alcohol.  Essential  Oil  of  Almonds. t         Opium  ?t 

Aconite.  Salts  of  Lead.f  Oil  of  Tobacco. 

Camphor.}         Croton  Tiglium.}  Hydrocyanic  Acid. 

Order  2.  By  which  the  heart  is  rendered  insensitive  to  the  stimulus  of  the 

blood. 

{Death  by  syncope.) 

Infusion  of  Tobaoco.  Upas  Antiar. 

CLASS  11.  POISONS  "WHICH,  BY  ENTERING  THE  CIRCULATION,  ACT  THROUGH  THAT 
MEDIUM,  W^ITH  DIFFERENT  DEGREES  OF  ENERGY,  ON  THE  HEART,  BRAIN,  ANO 
ALIMENTARY  CANAL. 

{Death  in  many  forms.) 
Arsenic.  Meadow  Saffron.         Deadly  Nightshade.f 

Emetic  Tartar.  Squill.  Hemlock. 

Muriate  of  Baryta.  Lettuce.  Coculus  Indicus, 

Hellebore.  Henbane.  Oxalic  Acid.f 

Savine. 

CLASS  III.  POISONS  WHICH,  THROUGH  THE  MEDIUM  OF  THE  CIRCULATION,  EXPEND 
THEIR  ENERGIES  UPON  THE  SPINAL  MARROW,  WITHOUT  DIRECTLY  INVOLVING 
THE  FUNCTIONS  OF  THE  BRAIN. 

{Death  by  tetanic  convulsions.) 
Nux  Vomica — and  the  whole  tribe  of  Strychnus. 

CLASS  IV.  POISONS  WHICH  PRODUCE  A  DIRECT  LOCAL  ACTION  ON  THE  MUCOUS 
MEMBRANE  OF  THE  ALIMENTARY  CANAL. 

{Death  by  gangrene.) 

Corrosive  Sublimate.!      Verdigris.  Chloride  of  Tin. 

Sulphate  of  Zinc.  Nitrate  of  Silver.f  Concentrated  Acids. 

Caustic  Alkalies.  Cantharides.  Bryony. 

Elateriura.  Euphorbium.  Colocynth. 

Hedge  Hyssop.  Ranunculi.  Nitre. f 

260.  The  First  Class  of  our  arrangement  comprehends  such  poisons 
as  operate  through  the  medium  of  the  nerves  upon  the  organs  immedi- 
ately subservient  to  life  ;  in  their  application,  it  is  obvious  that  they  can- 
not require  to  be  introduced  into  the  stomach ;  they  may  convey  their 
destructive  influence  by  an  application  to  any  part  duly  supplied  with 
nerves,  and  whose  extremities  are  exposed  to  their  action.  It  had  been 
long  admitted  that  a  poison  might  occasion  death  by  acting  on  the  nerves 

t  This  mark  denotes  that  the  substance  against  which  it  is  placed  may  also  act  by  being 
absorbed. 
t  Signifies  that  the  article  has  also  a  local  action. 
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of  the  stomach  and  intestines  without  being  absorbed  ;  but  to  the  ex- 
perimental labours  of  Sir  Benjamin  Brodie*  we  are  principally  indebted 
for  our  present  correct  views  of  the  subject.  The  class  admits  of  two 
important  divisions :  into  one,  comprehending  those  poisons  which  de- 
stroy the  functions  of  the  brain  ;  and  into  another,  including  those  which 
direct  their  influence  upon  the  heart.  We  shall  offer  a  few  observa- 
tions upon  the  facts  which  have  suggested  such  a  division,  and  upon 
the  practical  advantages  which  may  attend  its  adoption. 

261.  It  was  observed  by  Bichdl,  and  the  observation  has  been  fully 
confirmed  by  Brodie,  that  the  influence  of  the  brain  is  not  directly  ne- 
cessary to  the  action  of  the  heart ;  and  is  immediately  necessary  to  life, 
only  because  the  muscles  of  respiration  owe  their  action  to  its  influence. t 
For  when  the  functions  of  the  brain  are  destroyed,  even  when  the  head 
is  removed,  the  heart  continues  to  contract  for  some  time  afterward,  and 
then  ceases,  only  in  consequence  of  the  suspension  of  respiration,  which 
is  under  the  direct  influence  of  the  brain.  Assuming  this  as  a  fact,  it 
will  appear  evident  that  certain  poisons  may,  by  affecting  the  brain,  so 
paralyze  the  muscles  of  respiration  as  to  occasion  death  by  suffocation ; 
and  by  such  a  mode  of  operation  I  imagine  that  those  substances,  ar- 
ranged in  the  former  division  of  my  first  class,  destroy  life.  Sir  B. 
Brodie  accordingly  found  that,  by  the  administration  of  a  large  dose  of 
alcohol  to  a  rabbit,  the  pupils  of  its  eyes  became  dilated,  the  extremities 
convulsed,  and  the  respiration  laborious  ;  and  that  this  latter  function 
was  gradually  performed  at  longer  and  longer  intervals,  until  at  length 
it  finally  ceased.  Two  minutes  after  the  apparent  death  of  the  animal, 
he  opened  the  thorax,  and  found  the  heart  acting  with  moderate  force' 
and  frequency,  circulaiing  dark-coloured  Mood ;  he  then  introduced  a 
tube  into  the  trachea,  and  produced  artificial  respiration  by  inflating  the 
lungs,  by  which  means  he  was  enabled  to  sustain  the  action  of  the  heart 
at  its  natural  standard,  in  the  same  manner  as  an  animal  from  whom  the 
head  had  been  removed. |  The  same  phenomenon  resulted  from  the  in- 
jection of  two  drops  of  the  Essential  Oil  of  Bitter  Almonds,  diffused  in 
half  an  ounce  of  water,  into  the  rectum  of  a  cat,  and  from  the  applica- 
tion of  the  empyreumatic  Oil  of  Tobacco  to  the  tongue  and  rectum  of 

♦  See  "  Experiments  and  Observations  on  the  different  Modes  in  which  Death  is  pro- 
duced by  certain  Vegetable  Poisons."  By  B.  C.  Brodie,  Esq.,  F.R.S.,  in  the  Itjlst  volume 
of  the  Philosophical  Transactions  for  the  year  1811. 

t  M.  Lallemand  has  published  the  history  of  a  foetus,  in  which  the  brain  and  spinal  mar- 
row were  equally  deficient,  notwithstanding  which,  it  even  exceeded  the  usual  size ;  the 
heart  was  also  perfect,  and  it  was  evident  that  the  circulation  had  been  properly  performed. 
No  sooner,  however,  was  the  monster  bom  than  it  perished,  because  the  diaphragm  and 
other  muscles  of  respiration  were  unable  to  perform  their  functions  without  the  aid  of  ner- 
vous excitement ;  no  air  was  therefore  inhaled  into  the  lungs,  and  in  a  few  minutes  the 
heart  ceased  to  contract,  from  the  deficient  supply  of  oxygenized  blood. — See  Medical 
Jurisprudence,  vol.  ii.,  "  On  the  Physiological  Causes  and  Phenomena  of  Sudden  Death." 

%  The  influence  of  respiration  upon  the  circulation  is  well  illustrated  by  an  experiment 
which  we  lately  tried  upon  a  still-born  foetus,  in  which  one  of  the  upper  cervical  vertibrae 
had  been  dislocated  by  the  efforts  to  accomplish  delivery  in  a  case  of  unnatural  presentation. 
At  ten  minutes  after  birth,  there  vv'ere  no  signs  of  life  present,  when  we  commenced  arti- 
ficial respiration  by  gently  inflating  the  lungs,  and  pressing  up  the  diaphragm.  After  con- 
tinuing the  process  thirty  minutes,  on  applying  the  ear  over  the  cardiac  region,  the  heart 
could  be  heard  to  pulsate  freely  ;  in  ten  minutes  more,  it  beat  with  considerable  force  and 
regularity,  and  the  pulse  at  the  wrist  could  be  felt  distinctly.  The  skin  soon  assumed  a 
florid  hue,  and  the  infant  appeared  perfectly  resuscitated.  Efforts  to  carry  on  artificial  res- 
piration were  discontinued,  but  no  natural  efforts  succeeded  ;  the  pulse  flagged,  and  in  a 
short  time  ceased  altogether.  The  same  means  were  repeated  at  different  times,  with  the 
same  effect,  for  the  space  of  two  hours  (the  injury  to  the  spinal  marrow  not  having  then 
been  ascertained) ;  the  effort  of  resuscitation  was  then  abandoned,  and  on  examination,  the 
nature  of  the  accident  was  discovered. — Ant.  Ed. 
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cats  and  dogs.  Now  it  is  obvious  that  the  functions  of  the  brain  are  so 
immediately  disordered  by  the  influence  of  these  poisons,  as  to  have 
rendered  their  absorption  very  improbable. 

262.  Although  the  general  proposition  seems  to  be  established  that 
the  brain  is  not  immediately  necessary  to  the  action  of  the  heart,  yet  it 
must  not  lead  us  to  the  conclusion  that  the  heart  is,  therefore,  incapable 
of  being  affected  by  violent  impressions  on  the  nervous  system  ;  the  fact 
is  quite  otherwise,  for  although  the  brain  may  be  removed,  and  the  cir- 
culation be  nevertheless  maintained  by  artificial  respiration,  yet  an  injury 
of  another  kind  inflicted  on  the  brain  may  be  followed  by  those  imme- 
diately fatal  consequences  which  decapitation  itself  would  not  pro- 
duce ;  thus  a  blow  on  the  head  is  commonly  followed  by  syncope,  and 
there  are  certain  poisons  that  would  seem  to  act  in  a  similar  manner, 
such  as  the  infusion  of  tobacco,  which  suspends  the  action  of  the  heart 
long  before  the  animal  ceases  to  respire,  and  kills  by  producing  syn- 
cope.* It  is  sufficiently  obvious,  therefore,  that  the  second  division  of 
the  first  class  of  our  arrangement  is  justified  by  theory,  and  confirmed 
by  experiment. 

263.  We  come  now  to  speak  of  the  Second  Class — of  those  poisons 
which  enter  the  circulation,  and  act  through  that  medium  on  the  heart, 
brain,  and  alimentary  canal.  These  organs,-  however,  are  affected  in 
very  different  degrees  by  different  poisons,  or  even  by  the  same  poisons 
under  different  circumstances.  Sir  B.  Brodie  has  shown  that  certain 
vegetable  poisons,  although  when  introduced  into  the  alimentary  canal 
affect  life,  in  consequence  of  the  nervous  sympathy  which  subsists  be- 
tween these  surfaces  and  the  common  sensorium,  yet  that  the  same 
poisons  applied  externally  to  a  wound  produce  their  effects  exclusively 
through  the  medium  of  the  circulation,  being  conveyed  to  the  brain  only 
by  mixing  with  the  blood  in  its  vessels,  and  not  by  being  conveyed 
through  the  lymphatics,  for  a  ligature  upon  the  great  bloodvessels  pre- 
vents their  producing  deleterious  effects  ;  whereas  a  ligature  upon  the 

*  It  is  a  very  curious  fact,  that  the  oil  of  tobacco  should  differ  so  essentially  in  its  phys- 
iological action  from  the  infusion ;  the  former  affecting  the  functions  of  t|je  breiin  alone,, 
while  the  latter,  when  taken  into  the  alimentary  canal,  suspends  the  action  of  the  heart. 
This  apparent  anomaly  at  first  led  Sir  B.  Brodie,  as  he  has  since  informed  me,  to  suspect 
the  accuracy  of  his  experiments ;  and  I  suggested  to  him  whether  a  probable  explanation 
might  not  be  derived  from  the  chemical  researches  into  the  composition  having  shown  the 
existence  of  two  active  principles,  viz.,  Nicotina  and  an  essential  oil  {Nicotianin)  ?  Where 
an  infusion  is  employed,  we  seem  to  obtain  the  influMice  of  the  former,  and  the  effects  are 
displayed  upon  the  heart ;  but  when  oil  is  applied,  the  Nicotina  being  removed,  the  brain  is 
alone  affected  by  the  Nicotianin.  Might  not  the  "juice  of  cursed  hebenon,"  by  which,  ac- 
cording to  Shakspeare,  the  King  of  Denmark  was  poisoned,  have  been  the  essential  oil  of 
tobacco  1 
.  "  Sleeping  within  mine  orchard, 

My  custom  always  of  the  afternoon, 

Upon  my  secure  hour  thy  uncle  stole 

With  juice  of  cursed  hebenon  in  a  vial, 

And  in  the  porches  of  mine  ears  did  pour 

The  leperous  distilment." 

In  the  first  place,  the  learned  commentator,  Dr.  Grey,  observes  that  the  word  here  used 
(Hebenon)  was  more  probably  designated  by  a  metathesis,  either  of  the  poet  or  transcriber, 
for  Hebenon,  i.  e.,  henbane.  Now  it  appears  from  Gerarde  that  "  Tobacco"  was  commonly 
called  Henbane  of  Peru  (Hyoscyamus  Peruvianus) ;  and  when  we  consider  how  high  the 
public  prejudice  ran  against  this  herb  in  the  reign  of  James,  it  seems  not  unlikely  that 
Shakspeare  should  have  selected  it  as  an  agent  of  extraordinary  malignity.  No  preparation 
of  the  hyoscyamus,  with  which  we  are  acquainted,  would  produce  death  by  the  application 
to  the  ear,  whereas  the  essential  oil  of  tobacco  might  possibly  have  such  an  eflfect.  The 
term  distilment  has  also  called  forth  a  remark  from  Stevens,  which  is  calculated  to  sup- 
port this  conjecture.  "  Surely,"  says  he,  "  the  expression  signifies  that  the  preparation  was 
the  result  of  distillation."  ** 
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thoracic  duct,  or  general  canal  through  which  all  the  absorbents  pour 
their  contents  into  the  blood,  does  not  in  the  least  retard  or  prevent  the 
operation  of  the  poison.  There  are  also  several  of  the  miheral  poisons 
which,  whether  introduced  into  the  stomach,  or  applied  externally  to  a 
wound,  poison  the  animal,  in  consequence  of  being  carried  into  the  cir- 
culation. It  had  long  been  supposed  that  arsenic  occasioned  death  by 
inflaming  the  stomachy  but  Sir  B.  Brodie  has  very  satisfactorily  shown 
that  its  influence  arises  from  its  absorption,  and  that  it  must  be  regarded 
rather  as  a  vital  than  as  a  chemical  agent.  In  the  first  place,  he  has 
found  the  inflammation  of  the  stomach,  in  several  cases,  so  slight,  that, 
an  a  superficial  examination,  it  might  have  been  easily  overlooked  ;  and, 
in  most  of  his  experiments  with  arsenic,  death  took  place  in  too  short  a 
time  to  be  considered  as  the  result  of  inflammation  ;  and  in  the  next 
place,  in  whatever  manner  the  poison  is  applied,  whether  externally  to  a 
wound,  or  internally  to  the  membrane  of  the  stomach,  the  inflammation 
is  confined  to  the  stomach  and  intestines ;  and,  indeed,  it  is  commonly 
more  violent,  and  even  more  immediate,  when  applied  to  a  wound,  than 
when  internally  administered ;  and  it  also  precedes  any  inflammation 
of  the  wound.  This  important  fact  was  proved  by  an  experiment  made 
by  Mr.  Hunter  and  Sir  Everard  Home,  and  subsequently  by  the  repeated 
investigations  of  Sir  B.  Brodie.* 

264.  It  has  been  just  stated,  that  after  a  poison  has  found  its  way  into 
the  circulation,  it  expends  its  virulence  upon  some  particular  organ.  In 
some  cases  this  is  much  more  striking  than  in  others.  The  preparations 
of  Baryta  and  of  Antimony  attack  the  heart,  and  occasion  death  by  syn- 
cope. Arsenic  is  less  definite  in  its  action  ;  it  influences  both  the  brain 
and  the  heart,  but  with  different  degrees  of  force  in  different  cases,  so 
that  it  is  often  difficult  to  ascertain  which  of  these  organs  is  the  first  to 
fail  in  its  functions.  Hydrocyanic  acid  destroys  life  by  its  action  upon  the 
nervous  system,  whose  energies  it  would  seem  to  extinguish  without 
ostensible  injury  to  any  particular  organ  ;  and  in  all  those  animals  which 
were  killed  by  it  in  the  experiments  of  Orfila,  Brodie,  and  others,  the 
heart  was  found  acting  regularly,  and  circulating  dark-coloured  blood  ; 
and  in  some  cases  this  phenomenon  was  visible  for  many  minutes  after 
the  animal  was,  in  other  respects,  apparently  dead. 

265.  Some  substances  would  seem  to  direct  their  powers  to  various 
parts  of  the  alimentary  canal ;  and  the  appearances  so  produced  might 
be  mistaken  for  the  effects  of  the  local  action  of  the  poison,  had  they  not 
been  clearly  proved  by  experiment  to  have  arisen  from  an  application 
addressed  through  the  medium  of  the  circulation ;  thus  is  inflammation 

*  From  numerous  experiments  lately  performed  by  Orfila,  on  the  subject  of  poisoning 
by  arsenic,  antimony,  and  copper,  the  following  results  appear  to  have  been  ascertained : 
"  1st.  That  these  articles  are  absorbed  and  transported  to  all  the  organs,  in  which  they  re- 
main during  a  longer  or  shorter  time,  determinate,  however,  for  each  one.  2d.  That  at  the 
expiration  of  this  period  they  are  eliminated  from  the  animal  economy  through  the  urinary 
organs,  and  probably  of  the  other  secretions.  3d.  That  in  medico-legal  cases,  arsenic,  anti- 
mony, and  copper  may  be  obtained  from  the  viscera — such  as  the  liver,  spleen,  kidneys, 
lungs,  and  heart,  and  conclusive  evidence  be  thus  furnished  to  magistrates  of  the  existence 
of  these  poisons  elsewhere  than  in  the  digestive  tube.  4th.  That  hence  it  becomes  indis- 
pensably necessary  to  extend  our  researches  much  farther  than  has  heretofore  been  done, 
in  cases  of  presumed  poisoning,  especially  when,  from  any  cause,  experiments  on  the  con- 
tents of  the  stomach  and  intestines  have  failed.  5th.  That  it  is  also  possible  to  detect  the 
presence  of  these  three  poisons  in  the  urine  of  persons  to  whom  they  may  have  been  admin- 
istered. 6th.  That  it  is  always  well,  in  such  cases,  to  evacuate  the  bladder,  as  this  will 
assist  in  disembarrassing  other  organs  of  the  poisons  which  they  may  have  absorbed,  and 
thus  diminish  the  chances  of  poisoning,  or  even  ensure  the  prevention  of  any  unpleasant 
consequences." — {Stewart's  Hospitals  of  Paris,  431.) — Am.  Ed. 
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of  the  pnmcR  vim  induced  by  the  contact  of  arsenic  with  an  external  sur- 
face of  the  body. 

265.  The  ^Third  Class  of  my  arrangement  includes  those  poisons 
which  enter  the  circulation,  and,  through  that  medium,  expend  their  in- 
fluence upon  the  spinal  marrow,  without  directly  involving  the  functions 
of  the  brain.  M.  Magendie,  in  the  year  1809,  submitted  to  the  first 
class  of  the  French  Institute  a  series  of  experiments  which  had  conducted 
him  to  the  extraordinary  result  above  stated.  He  found  that  an  entire 
class  of  vegetables  (the  bitter  Slrychnus)  possesses  this  singular 
property. 

366.  The  Fourth  Class  comprehends  all  those  substances  which  de- 
stroy life  by  a  local  action  upon  the  alimentary  canal ;  not  by  any  im- 
pression upon  their  nerves,  but  by  simply  inducing  a  fatal  lesion  in  the 
membranes,  and  generally  entering  into  combination  with  their  sub- 
stance, the  consequence  of  their  chemical  affinities  being  more  power- 
ful than  the  vitality  of  the  organ,*  as  will  be  presently  shown  under  the 
head  of  Escharotics. 

267.  Through  one  or  more  of  the  above  modes  of  operation  all  pjoi- 
sons  may  be  said  to  produce  their  fatal  effects.  In  some  cases,  a  poi- 
sonous substance  will  be  found  to  act  in  several  different  ways ;  thus, 
the  Nightshade  is  evidently  absorbed,  carried  into  the  circulation,  and  is 
enabled,  through  that  medium,  to  act  upon  the  brain,  at  the  same  time  it 
exerts  a  local  action  upon  the  stomach,  although  less  violent  than  that 
occasioned  by  the  acrid  poisons ;  it  moreover  would  appear,  upon  some 
occasions,  to  act  directly  through  the  medium  of  the  nerves,  like  those 
substances  which  have  been  received  in  our  first  class,  or  else,  how 
shall  we  explain  the  fact  of  the  pupil  of  the  eye  becoming  permanently 
dilated  by  the  contact  of  the  Belladonna  with  the  tunica  conjunctiva  ?  It 
would  appear,  therefore,  that  this  plant  unites  within  itself  all  the  three 
great  modes  of  action,  upon  which  I  have  just  attempted  to  establish  a 
physiological  arrangement  of  poisons.  So,  again,  Corrosive  Sublimatey 
although  placed  in  the  fourth  division,  as  being  a  substance  which  de- 
stroys by  inflicting  local  mischief,  is  nevertheless  capable  of  being  ab- 
sorbed.    Oxalic  acid  falls  under  the  same  category.     The  embarrass- 

*  Professor  Liebig  generalizes  this  fact  so  far  as  to  furnish  a  theory  for  explaining  the 
operation  of  the  inorganic  poisons  that  are  absorbed.  "  It  is  well  known,"  he  observes, 
"  that  corrosive  sublimate  and  arsenious  acid  possess,  in  an  eminent  degree,  the  property 
of  entering  into  combination  with  all  parts  of  animal  and  vegetable  bodies,  remlering  them, 
at  the  same  time,  insuscepiible  of  decay  or  putrefaction.  It  is  farther  known  that  those 
parts  of  a  body  which  come  in  contact  with  those  substances  during  poisoning,  and  which 
therefore  enter  into  combination  with  them,  do  not  afterward  putrefy ;  so  that  there  can  be 
no  doubt  regarding  the  cause  of  their  poisonous  qualities.  It  is  obvious  that  if  such  sub- 
stances are  not  prevented  by  the  vital  principle  from  entering  into  combination  with  the 
component  parts  of  the  body,  and,  consequently,  from  rendering  them  incapable  of  under- 
going changes,  they  must  deprive  the  organs  of  the  principal  property  which  appertains  to 
their  vital  condition,  viz.,  that  of  suffering  and  effecting  transformations ;  or,  in  other  words, 
organic  life  must  be  destroyed.  Hence,"  he  continues,  "  we  may  fix  with  tolerable  ac- 
curacy the  limit  at  which  such  bodies  cease  to  act  as  poisons.  For  since  their  combination 
with  organic  matters  must  be  regulated  by  chemical  laws,  death  wall  inevitably  result, 
when  the  organ  in  contact  with  the  poison  finds  sufiicient  of  it  to  unite  with  atom  for  atom ; 
while,  if  the  poison  is  present  in  smaller  quantity,  a  part  of  the  organ  will  retain  its  vit;  3 
functions."  He  then  proceeds  to  show,  by  an  examination  of  the  atomic  or  combining 
weights  of  these  bodies,  what  very  small  quantities  of  arsenious  acid,  or  corrosive  subli- 
mate, are  requisite  to  produce  deadly  effects. 

(The  quantity  of  arsenic  necessary  to  destroy  fishes  is  very  small.  A  friend  lost  several 
gold  fishes,  kept  in  a  globe  of  water  in  his  room,  from  their  swallowing  a  few  flies,  which 
had  been  poisoned  by  arsenical  cobalt,  kept  on  a  plate  near  by ;  these  fell  dead  into  the 
water  while  flying  about,  and  were  greedily  devoured  by  the  fish,  who  speedily  paid  the 
penalty  with  their  Uves.) — Am.  Ed. 
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ments,  however,  which  might  be  supposed  to  arise  from  this  double 
mode  of  operation,  are  of  less  practical  importance  than  may  be  sup- 
posed. It  is  to  the  primary  operation  of  a  poison  to  which  we  are  to 
direct  our  attention  ;  the  subsequent  effects  are  less  important,  inasmuch 
as  they  are  more  capable  of  being  controlled. 

Having  thus  offered  a  summary  of  our  present  views  respecting  the 
physiological  action  of  poisons,  we  are  prepared  to  lay  down  a  general 
plan  of  treatment,  which,  it  will  be  seen,  can  only  be  successful  when 
conducted  on  principles  strictly  conformable  with  the  just  notions  which 
the  preceding  experiments  have  so  satisfactorily  established. 

268.  Where  a  poisonous  substance  has,  either  through  accident  or 
design,  found  its  way  into  the  alimentary  canal,  three  important  indica- 
tions are,  if  possible,  to  be  fulfilled  ;  and  under  these  heads  I  shall  offer 
such  observations  as  may  serve  to  instruct  the  practitioner  in  the  phi- 
losophy of  the  general  treatment,  reserving  the  details  to  be  observed  in 
that  of  each  poison  for  more  particular  notice.  The  indications  to 
which  I  allude  are  the  following. 

1.  The  immediate  ejectment  of  the  poison  from  the  body  ly  the  prompt 
operations  of  vomiting  by  emetics,  and  by  the  action  of  the  stomach' 
pump;  and,  finally,  by  purgatives. 

269.  Whatever  may  be  the  nature  of  the  poison  swallowed,  common 
sense  at  once  points  out  the  necessity  of  ejecting  it  as  speedily  as  pos- 
sible from  the  stomach  ;  and  upon  the  promptness  with  which  this  is  ef- 
fected the  safety  of  the  patient  will  generally  depend  ;  for  the  dangerous 
effects  of  all  such  substances  advance  in  a  very  increasing  ratio  with  the 
time  they  remain  in  contact  with  a  living  surface.  A  question  may  arise, 
whether  in  some  cases  it  might  not  be  judicious  to  attempt,  in  the  first 
instance,  the  neutralization  or  decomposition  of  the  poison.  Where  a 
mineral  acid  or  a  caustic  alkali  has  been  taken,  there  can  be  no  doubt 
that  we  should,  as  soon  as  possible,  attempt  to  neutralize  its  effects,  for 
even  before  an  emetic  could  be  brought  to  act,  the  membrane  of  the 
stomach  might  be  fatally  corroded,  but  this  should  be  followed  as 
speedily  as  possible  by  some  expedient  to  relieve  the  stomach  from  its 
contents;  vomiting  may  be  effected  by  thrusting  the  finger  down  the 
throat,  or  by  irritating  the  internal  fauces  with  a  feather,  until  other 
means  can  be  procured.  In  cases  in  which  oxalic  acid  has  been  swal- 
lowed, chalk  should  be  given  in  the  first  instance,  but  we  should  avoid 
the  alkalies,  as  they  would  form  a  soluble  salt,  which,  by  absorption, 
would  prove  poisonous. 

270.  If  time  be  given  for  the  selection  of  an  emetic,  there  can  be  no 
doubt  that  science  will  readily  suggest  that  which  is  most  appropriate 
to  the  case.  As  a  general  rule,  vegetable  emetics  should  be  given  in 
cases  of  metallic  poisoning,  and  metallic  emetics  in  cases  of  vegetable 
poisoning ;  this  rule,  at  least,  has  the  merit  of  being  safe  in  the  hands 
of  those  who  are  not  well  acquainted  with  the  changes  which  may  take 
place  between  the  poison  and  the  antidote.  No  one  the  least  skilled  in 
chemistry,  for  instance,  would  give  the  Sulphate  of  Copper  in  cases 
where  a  caustic  alkali  has  been  taken ;  nor  would  he  administer  it  in  a 
case  of  poisoning  by  arsenic,  for  the  Arsenite  of  Copper  is  soluble  in  the 
fluids  of  the  stomach.  Ipecacuanha  and  the  Potassio-tartrate  of  An- 
timony should  be  preferred  on  such  occasions.  In  vegetable  poisoning 
the  Sulphates  of  Zinc  and  Copper  have  the  advantage  of  acting  without 
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the  necessity  of  much  dilution  *  a  circumstance  of  no  small  importance 
in  the  treatment  of  poisons  that  act  by  being  absorbed :  in  the  next 
place,  they  are  extremely  expeditious,  a  dose  of  fifteen  or  twenty  grains 
producing  a  very  speedy  effect,  and  without  exciting  that  previous  stage 
of  nausea  which  so  frequently  characterizes  other  emetics,  and  which 
occasions  a  state  of  the  vascular  system  highly  favourable  to  the  func- 
tions of  absorption,  as  I  have  before  explained  (108). 

271.  The  practice  of  emptying  the  stomach  by  means  of  a  syringe  (a 
stomach-pump),  as  originally  proposed  by  Boerhaave,  has  within  the  last 
twenty  years  been  revived,  and  is  now  universally  employed.f  It  must 
be  considered  as  a  most  important  and  invaluable  present  from  the 
mechanist  to  the  physician.  It,  however,  deserves  notice  that,  in  many 
instances,  as  in  poisoning  by  corrosives,  there  is  a  great  advantage  in 
allowing  the  stomach  to  discharge  its  contents  by  its  own  efforts,  be- 
cause the  evacuation  in  such  a  case  is  much  more  complete.  Without 
any  wish  to  undervalue  so  important  an  auxiliary,  I  do  not  think  it 
ought  to  supersede  the  employment  of  emetics.  After  all  has  been 
ejected  which  the  operations  of  art  can  effect,  we  are  to  proceed,  with- 
out delay,  to  the  fulfilment  of  the  second  great  indication,  viz. : 

2.   The  decomposition  of  any  remaining  portion,  and  the  adoption  of 
measures  best  calculated  to  obviate  its  absorption. 

272.  Where  the  substance  has  been  introduced  in  a  solid  form,  as, 
for  instance,  in  the  case  of  powdered  arsenious  acid,  or  in  that  of  opium, 
should  any  fear  arise  from  its  absorption,  we  ought  to  be  extremely 
cautious  how  we  favour  its  solution ;  while,  should  it  have  been  in  a 
liquid  state,  our  object  must  be  to  render  its  active  portion  insoluble ; 
this  problem  involves  a  series  of  questions  which  are  wholly  chemical. 
In  order  to  prevent  or  retard  absorption,  we  must,  to  a  great  degree,  rely 
upon  those  means  which  physiology  has  suggested  (108).  In  cases  of 
corrosive  poisons  that  act  locally,  copious  dilution  will  be  serviceable ; 
but  we  ought  to  be  well  satisfied  that  no  ulterior  evil  can  arise  from  the 
absorption  of  the  substance.  Nothing,  therefore,  can  be  less  true  as 
an  aphorism,  nor  more  dangerous  as  a  precept,  than  the  unqualified  as- 
sertion of  Boerhaave,  "  Aqua  omnia  venena  enervat,  qua  cum  aqua  mis- 
ceri  possunt." — (Praelect.  in  Instut.,  t.  vi.,  p.  289.)  Alkaline  solutions, 
and  Magnesia,  in  cases  of  the  ingestion  of  arsenic,  accelerate  its  fatal 
effects,  by  promoting  its  solution ;  whereas  Lime  has  an  opposite  ten- 
dency, in  consequence  of  the  insolubility  of  the  Arsenite  of  that  earth. 
This  view  of  the  subject  will  explain  the  slow  and  comparative  inert- 
ness of  the  pure  earth  Baryta,  while,  if  combined  with  Hydrochloric 
Acid,  it  becomes  a  violent  poison ;  but  the  soluble  chloride  thus  formed 
may  be  disarmed  of  its  virulence  by  the  administration  of  any  soluble 
sulphate,  by  which  it  is  decomposed,  and  its  base  converted  into  an  in- 
soluble salt.  In  cases  where  Verdigris  has  been  swallowed,  the  ad- 
ministration of  vinegar  greatly  increases  its  virulence,  as  M.  Drouard 
has  ascertained,  by  converting  that  substance  into  a  soluble  acetate  of 

*  Dry  Vomit  of  Marriott.  This  once  celebrated  emetic,  called  dry,  from  its  having 
been  exhibited  without  dilation,  consisted  of  equal  portions  oi  Potassio-tartrate  of  Antimony 
and  Sulphate  of  Copper. 

t  When  the  stomach-pump  is  not  in  readiness,  Mr.  Bryce,  of  Edinburgh,  has  proposed 
the  substitution  of  a  long  tube,  with  a  bladder  attached  to  one  of  its  open  extremities. 
After  the  stomach  has  been  filled  with  warm  water  from  the  bladder,  the  tube  is  to  be  turn- 
ed down,  so  as  to  act  upon  the  contents  of  the  stomach  as  a  siphon. — Christison. 
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copper.  On  the  other  hand,  the  salts  of  copper  are  reduced  by  sugar  and 
honey  either  into  metallic  copper,  or  its  oxide,  neither  of  which  is  poison- 
ous ;  so  that  sugar  in  such  a  case  is  a  true  antidote.  Orfila  has  fully  estab- 
lished the  fact  of  Albumen*  being  a  counter-poison  to  Corrosive  Subli- 
mate ;  and  this  is  brought  about  by  the  very  same  affinities  that  render 
the  mercurial  salt  so  destructive  ;  the  bi-chloride  is  thus  converted  into 
the  chloride,  which  forms  with  the  albumen  an  insoluble  and  harmless 
compound.  With  equal  success  has  the  Hydrated  Sesqui-oxide  of  Iron\ 
been  administered  as  an  antidote  to  arsenic.  It  was  first  suggested  by 
Bunsen  and  Berthold,  of  Gottingen  ;  and  Dr.  Puckett,  of  Berlin,  is  said 
to  have  restored  several  patients  labouring  under  the  effect  of  poison, 
after  the  lapse  even  of  six  hours  after  its  ingestion.  In  analyzing  the 
matter  rejected  from  the  stomach,  it  was  ascertained  that  the  oxide  had 
been  changed  into  the  arsemte  of  iron.  It  is  said  that  its  dose  ought  to 
be  at  least  as  twelve  to  one  of  the  arsenic  ;  and  it  has  been  found  to 
answer  better  when  given  moist,  in  a  state  of  Mag?na.X 

273.  It  has  been  often  questioned  how  far  the  exhibition  of  vinegar, 
lemonade,  and  different  acid  potations,  may  be  beneficial  in  poisoning 
by  opium.  It  is  very  evident  that,  if  any  quantity  of  the  substance  of 
opium  remain  in  the  primce  vi<B,  acid  drinks  will,  by  favouring  its  solu- 
tion and  absorption,  accelerate  its  fatal  effects.^  Chardin,  in  his  travels 
through  Persia,  informs  us  that  when  a  Persian  finds  himself  in  a  distres- 
sed situation,  he  has  recourse  to  a  piece  of  opium,  as  large  as  the  thumb, 
and  that  immediately  afterward  he  drinks  a  glassful  of  vinegar  ;  by  which 
he  is  thrown  into  a  fit  of  laughter,  terminating  in  convulsions  and  death. 

274.  From  the  above  remarks,  the  practitioner  will  be  enabled  to 
form  a  fair  judgment  as  to  the  value  of  antidotes  ;  while  he  regards 
them  with  all  the  attention  they  may  deserve,  he  will  be  careful  not  to 
allow  an  overweening  confidence  in  their  powers  to  divert  him  from  his 
first  great  object,  that  of  ejecting  as  early  as  possible  the  offending  sub- 
stance. But  in  our  measures  to  effect  this,  we  may  avail  ourselves  of 
the  chemical  antidotes  as  auxiliaries.  Vomiting  may  be  promoted  by 
the  ingestion  of  liquids  holding  the  appropriate  counter-poison  in  solu- 
tion, or  suspension  ;  a  practice  which  offers  the  double  advantage  of 
accelerating  the  elimination  of  the  poison,  and,  at  the  same  time,  of  de- 
composing any  that  may  remain  ;  thus,  in  poisoning  by  Corrosive  Subli- 
mate, water  holding  the  white  of  egg  in  solution,  or  flour  and  water,  may 
be  used  either  as  a  diluent,  or  for  washing  out  the  stomach  with  the 
pump ;  with  equal  propriety,  sugared  water  may  be  so  employed  in  ca- 
ses where  Verdigris  has  been  swallowed ;  Chloride  of  Sodium,  should 
the  poison  have  been  Nitrate  of  Silver;  and  Sulphate  of  Magnesia, 
should  Acetate  of  Lead  be  the  object  of  our  treatment.  Where  an  emetic 
salt  like  that  of  antimony  has  been  taken,  copious  dilution  with  tepid 
water  will,  in  general,  so  provoke  vomiting  as  to  render  it  its  own  anti- 
dote ;  but  it  may  be  useful  to  know  that  the  Infusion  of  Galls,  and,  ac- 

*  Vegetable  gluten,  as  existing  in  wheat  flour,  is  said  to  answer  as  well  as  albumen. 

t  Lately  introduced  into  the  Edinburgh  Pharmacopoeia,  under  the  title  of  "  Ferrugo." 

X  "  The  thick  residuum  obtained  after  expressing  certain  substances  to  extract  the  fluid 
parts  from  them." — Med.  Diet. 

^  The  truth  of  this  statement  has  been  very  satisfactorily  established  by  the  experiments 
of  Orfila  (Toxicologie  genferale  consider6e  sous  !es  Rapports  de  la  Physiologic,  de  la  Pa- 
thologie,  et  de  la  Medecine  legale),  as  well  as  by  several  that  have  been  performed  in  this 
country. 

ToRTOsA  (Istituzioni  di  Med.  For.)  has  remarked  that  opium  may  act  mortally  without 
losing  much  of  its  weight  in  the  stomach.    I  should  question  the  truth  of  this  assertion. 
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cording  to  Berthollet,  the  Decoction  of  Bark,  at  the  temperature  of  from. 
30°  to  40°  Fahrenheit,  have  the  power  of  decomposing  it. 

3.   To  anticipate  the  occurrence  of  the  Consecutive  Phenomena,  and  to 
combat  them  iy  appropriate  treatment. 

275.  Although  we  have  denied  the  existence  of  what  have  been  term- 
ed "  Slow  Poisons,"  according  to  the  acceptation  of  the  term  (248), 
yet  we  are  bound  to  admit  that,  after  the  expulsion  or  total  decomposi- 
tion of  the  poison,  a  series  of  symptoms  may  arise  which  may  possibly, 
at  some  remote  period,  terminate  fatally  ;  that  is  to  say,  the  action  of  the 
poison  may  have  inflicted  such  organic  mischief  as  may  lay  a  founda" 
tion  for  future  disease.  It  therefore  becomes  an  object  of  anxiety  to  an- 
ticipate such  an  event,  and  although  the  treatment  must  be  conducted 
on  the  general  principles  of  pathology,  we  ought  never  to  lose  sight  of 
the  original  cause  of  the  malady.  Inflammation  must,  of  course,  be  op- 
posed by  bleeding ;  but  in  adopting  this  practice,  in  cases  where  the 
poison  acts  by  being  absorbed,  we  ought  to  be  well  satisfied  that  it  is 
entirely  removed  from  the  alimentary  canal,  since  venesection,  as  al- 
ready stated  (108),  proves  one  of  the  most  powerful  means  of  exciting 
absorption  ;  and  yet  in  some  works  on  Toxicology,  we  find  bloodletting 
recommended  as  a  safe  precaution,  to  be  used  against  the  inflammatory 
action  produced  by  arsenic.  In  cases  where  the  brain  is  stupified,  the 
symptoms  must  be  combated  by  vegetable  acids,  and  the  affusion  of 
cold  water  upon  the  surface  of  the  body ;  and  should  it  be  in  a  state  of 
preternatural  excitement,  recourse  may  be  had  to  sedatives.  In  short, 
no  general  rule  can  be  laid  down  for  the  treatment  of  consecutive  poi- 
soning ;  the  practitioner  must  adjust  his  tackle  with  reference  to  the  di- 
rection and  strength  of  the  storm,  In  the  exhibition  of  vegetable  acids, 
however,  for  the  purpose  of  removing  the  stupor  consequent  upon  poi- 
soning by  opium,  the  practitioner  has  already  received  a  caution  (273), 
which  it  will  be  well  for  him  to  keep  in  his  remembrance.  Should  the 
poison  have  been  wholly  ejected,  then  the  anti-narcotic  influence  of  a 
vegetable  acid  may  remove  the  stupor  and  delirium,  and  thus  realize  the 
expectations  which  Virgil  has  so  poetically  raised. 

"  Media  fert  tristes  succos  tardumque  saporem 
Felicis  Mali ;  quo  non  praesentius  ullum 
(Pocula  si  quando  saevae  infecere  novercae 
Miscueruntque  herbas,  et  non  innoxia  verba) 
Auxilium  venit,  ac  membris  agit  atra  venena." 

"  Nor  be  the  Citron,  Media's  boast,  unsung, 
Though  harsh  the  juice,  and  hng'ring  on  the  tongue. 
When  the  drugg'd  bowl,  mid  witching  curses  brew'd, 
Wastes  the  pale  youth  by  step-dame  hate  pursued, 
Its  powerful  aid  unbinds  the  mutter'd  spell, 
And  frees  the  victim  from  the  draught  of  hell." 

276.  In  conclusion,  it  is  important  that  the  practitioner  should  be  well 
acquainted  with  the  means  to  be  promptly  used  in  cases  where  a  poison 
has  been  externally  introduced,  as,  for  instance,  through  a  wound  or 
an  abraded  surface,  and  which  generally  acts,  when  so  applied,  with 
great  quickness  and  energy. 

This  problem  resolves  itself  into  two  distinct  propositions,  viz. : 

1.  How  the  Poison  may  he  removed  or  neutralized. 

277.  The  poisons  which  the  practitioner  will  be  called  uposn  to  e».- 
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counter  upon  these  occasions  will  generally  belong  to  the  organic  king- 
doms. The  cases  in  which  arsenic  or  corrosive  sublimate  are  applied 
under  such  circumstances  must  be  extremely  rare.  Should  the  surface 
with  which  the  poison  comes  in  contact  bleed  very  freely,  it  may  be 
washed  away,  but  little  dependance  can  be  placed  upon  this  occurrence 
as  a  preventive ;  nor  does  any  chemical  application,  as  far  as  we  know, 
offer  any  security  against  the  venomous  bites  of  serpents,  the  hydropho- 
bic virus,  or  that  poison  which  is  introduced  into  the  system  through 
wounds  received  in  dissection,  and  "  to  which  accidents,"  observes  Mr. 
Travers,  "  veterinary  students,  farriers,  slaughterers,  butchers,  sausage- 
makers,  and  cooks  are,  in  common  with  anatomists,  especially  expo- 
sed."*! 

It  has  been  supposed  that  the  application  of  Ammonia  to  a  part  stung 
by  an  insect  produces  relief  by  a  chemical  action,  since  the  irritating 
fluid,  according  to  Tiedemann,  is  of  an  acid  nature ;  but  in  the  living 
parts  there  is  always  a  combination  of  effects  following  a  chemical 
agent ;  and  it  is  questionable  whether  the  Ammonia  may  not  produce 
its  beneficial  effects  by  stimulating  the  affected  part.  Saliva  is  un- 
questionably effectual  in  relieving  the  pain  from  the  sting  of  a  bee,  but 
its  modus  operandi,  as  far  as  I  know,  has  never  received  an  explanation. 
It  is  also  said  that  the  juice  of  the  green  leaves  of  tobacco  will  allay  the 
stinging  from  nettles.  Escharotics  can  scarcely  be  regarded  as  chemi- 
cal antidotes,  since  they  act  by  destroying  the  vitality  of  the  part  in  con- 
tact with  the  poison  ;  and  may,  therefore,  be  more  properly  classed  un- 
der the  next  division,  viz. : 

2.   The  means  to  he  employed  for  preventing  the  ingress  of  the  poison 
into  the  circulation. 

278.  In  the  application  of  caustic,  experience  has  put  us  in  possession 
of  one  very  important  fact,  that  whenever  it  is  employed,  it  should  be 
applied  at  the  moment  the  wound  is  inflicted ;  after  inflammation  has 
commenced,  it  will  only  augment  the  mischief.  The  immediate  appli- 
cation of  a  tight  ligature  upon  the  limb  above  the  wounded  part  will  ar- 
rest the  absorption  of  the  poison,  and  allow  time  for  the  free  excision  of 
the  part  affected  ;  this  is  the  more  necessary  in  the  event  of  a  bite  from  a 
venomous  serpent,  from  the  great  rapidity  with  which  its  poison  op- 

*  Travers's  "Inquiry  concerning  Constitutional  Irritation"  1827,  and  also  "A  Farther  In- 
quiry" 1835 ;  works  of  a  deservedly  high  authority,  to  which  I  refer  the  practitioner  for  nu- 
merous cases  in  illustration  of  this  subject. 

+  Among  the  poisonous  reptiles  of  the  United  States  are  the  Crotalus  Durissus,  Banded 
Rattlesnake  (Northern  and  Middle  States) ;  Crotalus  Horridus,  Diamond  Rattlesnake 
(Southern  States,  Antilles) ;  Crotalus  Miliarias,  Ground  or  Little  Rattlesnake  (Southern 
States)  ;  Crotalus  Confluentis,  Say  (Rocky  Mountains) ;  Crotalus  Tergeminus,  Say  (Western 
Territories) ;  Cenchris  Moccason,  Hog-nose  snake,  Moccason  ;  Vipera  Fulvia  (Southern 
States);  >Scy<a?x«  PisciwrMs,  Water  Viper  (South  Carolina);  Boa  Crottdoides,  Gxhson ;  Cop- 
per-head, &c. 

Many  plants  have  been  recommended  from  time  to  time  as  antidotes  to  the  poison  of  the 
rattlesnake,  as  well  as  other  poisonous  reptiles  ;  among  these  may  be  mentioned  the  Aris- 
tolochia  Serpentaria,  Alisma  Plantago,  Prenanthes  Alba,  Liatris,  Polygala  Senega,  TJvularia 
Grandiflora,  Hieracium  Venosnm,  Eupatorium,  Viola  Ovata,  &c.  But  little,  if  any,  confi- 
dence can  be  placed  in  any  of  these,  and,  as  Dr.  Beck  remarks,  they  serve  only  to  illus- 
trate the  remark  of  Sir  Everard  Home,  "  That  the  violent  effects  which  the  poison  pro- 
duces on  the  part  bitten,  and  on  the  general  system,  and  the  shortness  of  their  duration, 
have  frequently  induced  a  belief  that  the  recovery  depended  on  the  medicines  employ- 
ed." Humboldt  and  Bompland  mention  a  New  Grenada  plant  {Mih'ana  Guaco),  the  juice 
of  which  is  believed  to  deter  snakes  from  biting  persons  on  whom  it  is  applied,  and  also 
to  prevent  any  injurious  consequences  when  bitten.  Ammonia  and  Eau  de  Luce  have 
likewise  many  testimonies  in  their  favour,  as  antidotes  to  the  poison  of  venomous  animals. 
—Am.  Ed. 
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erates.*t  In  the  case  of  a  wound  inflicted  by  a  rabid  dog,  experience 
has  proved  that  the  hydrophobic  virus  requires  time  to  evolve  its  nox- 
ious  principle,  and  that  a  careful  excision  of  the  bitten  part,  or  the  de- 
struction of  it  by  a  povperful  caustic,  at  any  period  prior  to  the  appear- 
ance of  symptoms,  will  be  effectual ;  but  this  fact  cannot  sanction  any 
delay  on  the  part  of  the  practitioner.  After  the  limb  has  been  duly  com- 
pressed by  a  ligature,  the  application  of  a  cupping-glass,  with  a  view  to 
the  abstraction  of  the  blood  concentrated  below  it,  offers  a  very  rational 
plan  of  treatment. 

279.  Before  concluding  this  chapter,  it  might  be  expected  that  some- 
thing should  be  said  upon  the  subject  of  Septic  or  Putrefiant  poi- 
sons ;  but  as  the  investigation  necessarily  involves  many  questions  con- 
nected with  the  theory  of  putrefaction,  and  as  the  late  researches  of 
Professor  Liebig  have  opened  some  novel  and  highly-important  views 
with  regard  to  it,  and  which  may  lead  to  an  explanation  of  the  genera- 
tion and  modus  operandi  of  certain  morbid  poisons,  I  shall  include  under 
the  head  of  Antiseptics  such  remarks  as  might  otherwise  have  more 
properly  fallen  under  the  consideration  of  Antidotes. 
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280.  Substances  which  are  capable  of  opposing  or  counteracting 
such  chemical  changes  as  may  occur  in  organic  matter,  upon  the  de- 
cline or  extinction  of  the  powers  of  life. 

281.  In  accordance  with  the  views  of  the  humoral  pathologist.  Dr. 
Cullen  arranged  Antiseptics  under  the  class  of  remedies  which  were 
supposed  to  alter  the  condition  oiihejluids  of  the  body;  and  since  the 
specific  virtues  of  these  substances  had  been  deduced  from  their  ac- 
knowledged influence  in  checking  the  putrefaction  of  dead  animal  mat- 
ter, Sir  John  Pringle  constructed,  from  such  data,  a  table  exhibiting  the 
relative  antiseptic  powers  of  different  salts. 

282.  Modern  physiologists,  however,  have  rejected  the  belief  in  the 
occurrence  of  putrescency  in  the  living  body,  maintaining  that  chemical 
agency,  to  the  extent  of  decomposing  the  solids  or  fluids,  is  wholly  in- 
compatible with  the  powers  of  life.  This  opinion,  although,  without 
doubt,  based  upon  truth,  and  in  strict  accordance  with  the  acknowledged 
attributes  of  the  living  principle,  still  requires  to  be  carefully  reviewed, 
and  probably  modified.  Much  discrepancy  of  opinion  would  appear  to 
turn  upon  the  vagueness  of  the  definition.  The  term  putrefaction,  with 
reference  to  the  question  before  us,  has  been  far  too  loosely  and  indis- 
criminately applied.  According  to  popular  acceptation,  we  understand 
by  it  a  succession  of  chemical  changes,  characterized  by  a  more  or  less 

*  Dr.  Stevens  states  that  common  salt  is  an  antidote  to  the  poison  of  the  rattlesnake ; 
when  an  Indian  is  bitten,  he  tells  us  that  he  applies  a  ligature  above  the  part,  and  scarifies 
the  wound  to  the  very  bottom ;  after  which  he  stuflfs  it  with  common  salt ;  and  he  adds, 
that  the  wound  soon  heals  without  any  ill  effects  upon  the  system.  How  much  of  the 
cure  is  justly  indebted  to  the  salt  upon  these  occasions  ? 

t  It  is  customary  among  the  Indians,  and  traders  among  them  in  the  Northwest  regions 
of  our  country,  when  bitten  by  the  rattlesnake,  to  employ  the  ligature,  scarify  the  part  with 
a  knife  or  flint,  rub  some  gunpowder  into  the  wound,  and  making  a  conical  mass  of  the 
same  material,  moistened,  over  the  seat  of  injury,  set  it  on  fire.  This  proves  a  very  effect- 
ual kind  of  moxa,  and  is  rarely  followed  by  any  untoward  symptoms. — Am.  Ed. 
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nauseous  and  offensive  smell,  by  which  an  organic  body,  after  passing 
through  various  stages  of  softening  and  attenuation,  is  ultimately  exhaled, 
leaving  only  a  small  and  fixed  residue  of  earthy  and  saline  matter.  But 
let  it  be  remembered  that,  betwreen  the  incipient  motions  and  those 
ulterior  phenomena  to  which  we  have  alluded,  a  number  of  intermediate 
changes  occur,  each  of  which  must  at  once  become  final,  the  instant  the 
chemical  and  vital  affinities  are  brought  to  a  balance.  It  is  therefore  to 
the  early  links  in  the  chain  of  decomposition  that  the  attention  of  the 
pathologist  is  to  be  directed. 

283.  Although  putrefaction,  in  its  extreme  sense,  can  only  take  place 
after  the  extinction  of  life,  it  is  equally  obvious  that,  on  the  decline  of 
vital  power,  a  chemical  movement  may  commence,  and  continue  to  ad- 
vance, until  its  farther  progress  is  arrested  by  its  antagonist  force,  or,  in 
other  words,  until  the  chemical  and  vital  powers  attain  an  equilibrium. 
Instances  have  been  already  adduced  to  show  that,  upon  the  decline  of 
vital  power,  chemical  reactions  will  take  place  (208,  and  note  thereon) ; 
and  the  history  of  disease  would  furnish  numerous  examples,  in  which 
vitality  appears  unequal  to  the  struggle  against  the  septic  tendency.  In 
the  varieties  of  gangrene  and  mortification  we  shall  find  ample  illustra- 
tions of  all  that  has  been  advanced.  Let  us  examine  what  takes  place 
in  a  frost-bitten  limb ;  the  vitality  of  the  part  is  exhausted  by  the  con- 
tinued demand  made  upon  the  nervous  energy  to  sustain  its  tempera- 
ture ;  in  this  devitalized  state,  if  it  be  suddenly  exposed  to  heat,  the 
chemical  forces  are  brought  into  play,  and  the  limb  becomes  immedi- 
ately gangrenous  ;  but  if  its  temperature  be  very  gradually  raised,  we 
give  time  to  the  living  powers  to  restore  the  vitality  of  the  part  before 
any  decomposition  can  take  place ;  for,  in  the  absence  of  heat  and 
moisture,  chemical  forces  are  in  abeyance.  We  see,  therefore,  the 
propriety  of  the  practice  of  plunging  a  frozen  limb  into  ice-water,  and 
afterward  of  gradually  raising  its  temperature. 

284.  In  those  diseases  to  which  the  epithet  of  Putrid  was  formerly 
given,  such  as  certain  fevers,  sea-scurvy,  &c.,  the  putrescent  odour  of 
the  discharge,  as  well  as  the  very  rapid  manner  in  which  the  body, 
after  death,  runs  through  the  extreme  stages  of  putrefaction,  renders  it 
probable  that  some  of  the  preliminary  decompositions  may  have  com- 
menced previous  to  the  extinction  of  life.  In  all  our  discussions  upon 
this  question,  it  seems  desirable  that  we  should  adopt  some  term  to  ex- 
press the  ascendency  of  chemical  forces,  consequent  upon  the  deca- 
dence or  failure  of  vital  power ;  the  term  Hyper-chemisis  might  denote 
such  a  condition,  reserving  that  of  Putrefaction  to  express  the  ulterior 
stages  and  consummation  of  the  process. 

285.  By  whatever  name,  however,  we  may  designate  such  a  state, 
experience  has  as  fully  established  the  fact  of  its  existence,  as  it  has 
shown  the  value  of  certain  remedies  for  its  correction.  In  cases  of 
putrescent  wounds  and  ulcers,  poultices  and  lotions  may  act  chemically 
by  decomposing  the  noxious  matter  generated,  whose  presence  must 
promote  the  septic  condition,  and  advance  its  progress  (283) ;  such  are 
the  yeast  poultice,  powdered  charcoal,  and,  above  all,  a  solution  of 
Chlorinated  Soda ;  this  latter  subtance,  from  its  strong  affinity  for  hy- 
drogen, decomposes  all  the  compound  gases  into  which  it  enters, 
especially  that  of  ammonia,  which,  as  we  know,  plays  an  important 
part  on  these  occasions.  There  are  also  applications  which  act  vitally, 
by  stimidating  the  nerves  and  vessels  of  the  part,  and  thus  arousing  the 
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living  powers  to  a  more  active  contest.     As  to  the  remedies  for  correct- ' 
ing  a  general  state  of  Hyper-chemisis,  they  must  be  regarded  as  vital 
rather  than  chemical  agents  ;    such  are  lemon-juice  in  scurvy,  Bark 
and  the  Mineral  Acids,  Serpentaria,  pure  air,  invigorating  diet,  steel, 
&c. 

286.  In  a  recent  work  by  Professor  Liebig,  to  which  I  have  fre- 
quently referred,  we  are  presented  with  views  not  only  applicable  to 
the  question  under  discussion,  but  well  calculated  to  extend  our  knowl- 
edge with  regard  to  the  modus  operandi  of  contagious  matter,  and  its  re- 
production in  the  living  body.  I  have  already  explained  his  important 
application  of  the  dynamic  law  of  Laplace  to  chemical  action  (207),  viz., 
that  "  a  body,  the  atoms  of  which  are  in  the  act  of  transformation  (to 
which  he  has  given  the  name  of  the  Exciter),  may  impart  its  peculiar  con- 
dition to  compounds  with  which  it  may  happen  to  communicate." 

287.  The  influence  of  ^ferment  in  exciting  an  action  between  the 
molecules  of  certain  bodies,  so  as  to  give  origin  to  a  product  similar  to 
itself,  has  been  long  recognised  in  the  phenomena  of  fermentation ;  and 
it  is  not  a  little  singular  that  the  facts  should  never  before  have  been  so 
generalized  as  to  have  established  a  law  including  various  analogous 
forms  of  combination  and  decomposition.*  This,  however,  was  re- 
served for  the  genius  of  Liebig ;  and  I  cannot  better  explain  the  man- 
ner in  which  this  law  is  supposed  to  operate,  in  exciting  and  promoting 
a  septic  condition,  than  by  adducing  some  of  the  more  striking  examples 
by  which  he  has  proposed  to  illustrate  it.  It  is  a  well-known  fact  that 
if  blood,  cerebral  substance,  gall,  pus,  or  any  other  matter  in  a  state  of 
putrefaction,  be  placed  upon  fresh  wounds,  the  vital  powers  will  become 
depressed,  and  the  blood  and  tissues  of  the  body  will  enter  upon  a  cor- 
responding series  of  changes,  and,  should  the  reaction  of  the  living  prin- 
ciple be  inadequate  to  the  conflict,  vomiting  and  other  symptoms  will  en- 
sue, and  death  be  the  ultimate  consequence. f  The  Wurtemburgh  sau- 
sages, the  occasional  poisonous  nature  of  which  has  excited  such  gen- 
eral interest  and  inquiry,  evidently  fall  under  this  category.  "  They 
consist  of  blood,  liver,  bacon,  brains,  milk,  meal,  and  bread,  together 
with  salt  and  spices  ;  this  mixture  is  put  into  bladders  or  intestines,  and 
after  having  been  boiled,  is  smoked.  When  well  prepared,  they  may 
be  kept  for  months,  and  will  furnish  a  nourishing  and  savoury  food  ;  but 
when  the  spices  and  salt  are  deficient,  and  particularly  when  they  are 
smoked  too  late,  or  not  sufficiently,  they  undergo  a  peculiar  kind  of  pu- 

*  The  mode  in  which  specific  animal,  as  well  as  other  poisons,  produce  their  peculiar 
feffects  upon  living  bodies,  is  not,  perhaps,  as  well  understood  as  the  supporters  of  Liebig's 
hypothesis  would  seem  to  suppose.  Moreover,  the  doctrine  of  ferment,  as  applied  to  these 
agents,  is  as  old  as  the  time  of  Hippocrates.  In  his  excellent  Essay  on  Mercury,  published 
in  1814,  Professor  J.  W.  Francis,  of  New-York,  thus  remarks  :  "  The  most  satisfactory 
idea,  perhaps,  that  can  be  formed  of  the  action  of  morbific  poisons  on  the  body,  is  that  of  a 
ferment,  or,  rather,  an  assimilating  process.  That  such  a  process  does,  in  certain  diseases, 
take  place  in  the  Uving  system,  has  been  maintained  by  many  of  the  most  distinguished  wri- 
ters." "  It  is  evident,"  says  Dr.  Cullen,  "  that  the  contagion  of  smallpox  is  a  ferment,  with 
respect  to  the  human  fluids,  and  assimilates  a  great  part  of  them  to  its  own  nature."  "  Fer 
mentation,"  remarks  the  celebrated  Mr.  Cruickshank,  "  has  been  chiefly  observed  in  dead 
matter,  but  may  also  take  place,  and,  I  believe,  certainly  does  take  place,  in  living  matter." 
In  his  observations  on  the  action  of  variolous  contagion  on  the  blood,  "  the  most  apt  idea 
we  can  form  of  it,"  observes  Dr.  Walker,  "  is  that  of  a  ferment." — {Med.  Repository,  vol 
iv.,  p.  486.)— Am.  Ed. 

t  Orfila  has  illustrated  this  subject  by  numerous  cases  and  experiments.  Professor 
Foddri  relates  that,  at  the  siege  of  Mantua,  a  number  of  persons  who  were  obliged  to  feed 
on  horseflesh  half  putrid  had  the  dry  gangrene  and  the  scurvy.  In  Crantz's  history  of 
Greenland  we  read  of  tliirty-two  persons,  at  a  military  station  called  Kangek,  having  died 
shortly  after  a  repast  upon  the  putrid  brains  of  the  walrus. 
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trefaction,  which  begins  at  the  centre  of  the  sausage.  Without  any  ap- 
preciable escape  of  gaseous  matter,  they  become  paler  in  colour,  and 
more  soft  and  greasy ;  and  they  are  found  to  contain  free  Lactic  Acid,  or 
Lactate  of  Ammonia,  products  which  are  universally  formed  during  the 
putrefaction  of  animal  and  vegetable  matter.  Experiments  have  been 
instituted  in  order,  if  possible,  to  detect  the  presence  of  some  specific 
poisonous  matter,  but  in  vain  ;  boiling  water  and  alcohol,  however,  have 
been  found  to  destroy  the  poisonous  properties  of  such  sausages,  with- 
out themselves  acquiring  similar  properties  ;  and  for  this  obvious  reason, 
that  a  state  of  action  or  power  cannot  be  preserved  in  such  liquids.*  In 
fact,  they  exercise  an  action  upon  the  organism,  in  consequence  of  the 
stomach  and  other  parts  with  which  they  come  in  contact  not  having 
the  power  to  arrest  or  modify  that  decomposition :  and  thus,  while  still 
possessing  their  whole  power,  by  entering  the  blood  they  impart  their 
peculiar  action  to  the  constituents  of  that  fluid,  and  all  the  substances  in 
the  body  are  induced  to  undergo  a  modified  putrefaction  ;  the  secretions 
become  offensive,  there  is  a  gradual  wasting  of  the  muscular  fibres,  and 
after  death,  nothing  remains  except  those  textures  which  are  incapable 
of  putrefying  under  the  conditions  afforded  by  the  body."  It  must  surely 
be  admitted  that  we  have  in  this  case  an  undeniable  example  of  a  Sep- 
tic Poison. t 

In  hospital  gangrene,  again,  where  the  slightest  wound  assumes  all 
the  characters  of  a  putrid  sore,  and  which  has  been  so  graphically 
described  by  Dr.  Hennen,  and  Riberi  of  Turin,  there  can  be  no  doubt 
that  a  septic  poison  is  generated  by  the  action  of  an  impure  atmosphere 
upon  a  part  of  low  vitality. 

288.  The  theory  of  Liebig  may  also  afford  some  explanation  of  the 
hitherto  mysterious  fact  connected  with  the  animal  poison  received  in 
dissection,  viz.,  that  the  greater  proportion  of  cases  have  their  origin 
from  the  dissection  of  bodies  recently  dead.  "  Of  all  the  examples," 
says  Mr.  Travers,  "  which  I  have  selected,  it  is  remarkable  that  the 
subjects  were  recent ;  not  one  had  been  buried  ;  some  were  yet  warm  ;" 
it  is  clear,  therefore,  that  the  peculiar  state,  upon  which  the  deleterious 
action  depended,  was  confined  to  the  earlier  stages  of  decomposition. 
*'  If,"  observes  Mr.  Travers,  "  at  the  moment  of  expiring  vital  influence, 
or  of  deanimalization,  new  combinations  give  birth  to  a  specific  matter 
of  contagion,  it  is  to  be  presumed  that  the  ultimate  state  of  dissolution 
and  decay,  which  we  call  putrefaction,  so  alters  its  quality  as  to  neu- 

*  According  to  Christison,  Buchner,  a  celebrated  Germ  an  chemist,  has  isolated  the  spe- 
cific poisonous  matter  of  the  German  savisage,  which  consists  of  a  fat^y  acid,  to  which  he 
has  given  the  name  of  Botulinic  Acid  { Wurst-felt-saure).  It  has  a  yellowish  colour,  a  pecu- 
liar nauseous  smell,  and  a  disagreeable  oleaginous  taste,  followed  by  extraordinary  dry- 
ness of  the  throat  for  several  hours.  Although  it  does  not  possess  an  acid  reaction  on  lit- 
mus, it  forms  a  soap  with  alkalies,  and  is  separated  again  by  acids,  unchanged,  concen- 
trating in  itself  the  poisonous  properties  of  the  crude  sausage.  Thirty  grains  of  it,  obtained 
from  a  sausage  which  had  poisoned  five  individuals,  were  given  in  two  doses  to  a  puppy, 
with  an  interval  of  a  day  between  them.  For  some  hours  after  the  second  dose  no  appa- 
rent effect  was  produced;  but  gradually  the  animal  became  dull,  lay  in  the  same  spot, 
wasted  rapidly  away,  notwithstanding  a  vigorous  appetite,  and  died  of  exhaustion  on  the 
13th  day.  Half  a  grain  causes  insupportable  dryness  in  the  throat,  which  does  not  go  otf 
for  several  hours.  Dr.  Schumann,  also,  detected  the  same  fatty  acid,  by  boiling  alcohol 
on  the  poison-sausage,  and  washing  the  deposite  with  distilled  water ;  the  residue  acted  on 
animals  in  the  same  manner  as  the  sausage-poison  of  Buchner.  The  same  poison  is  some- 
times generated  in  badly-cured  smoked  beef,  instances  of  poisoning  by  which  are  not  un. 
common  in  this  city.  With  respect  to  sausages,  it  is  worthy  of  notice,  that  such  only  be- 
come poisonous  as  have  been  boiled  before  beine  salted  and  hung  up. — A?n.  Ed. 

+  May  not  the  hitherto  mysterious  subject  of  the  poison  of  fish  receive  some  elucidation 
from  this  train  of  research  ? — See  Medical  Jurisprudence,  vol.  ii.,  p.  449. 
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tfalize  and  render  it  inert."  According  to  the  views  of  Liebig,  we 
should  explain  the  same  fact  by  assuming  a  peculiar  active  condition, 
or  transposition  of  the  atoms,  which  belong  only  to  the  earlier  stages 
of  decomposition,  impressing  a  kindred  action  upon  the  living  texture 
with  which  they  come  into  contact. 

289.  To  tell  a  common  observer  that  a  piece  of  meat,  or  any  portion 
of  animal  matter,  will  not,  sua  sponte,  pass  into  a  state  of  putrefaction, 
would,  in  his  opinion,  be  to  deny  the  evidence  of  his  senses,  and  to  con- 
tradict the  unanimous  voice  of  experience.  It  is,  nevertheless,  perfectly 
true  that,  unless  some  external  impulse  disturb  the  statical  equilibrium 
of  its  elements,  so  as  to  determine  the  commencement  of  decomposition, 
the  corpuscles  will  passively  retain  their  state  of  union  ;  but  under  or- 
dinary circumstances,  such  impulses,  although  present,  are  not  obvious, 
and  are  therefore  liable  to  escape  our  notice.  The  theory  of  antisep- 
tics, therefore,  includes  two  propositions  :  frst,  the  means  by  which  we 
may  withdraw  from  the  sphere  of  action  all  such  agents  as  may  be  ca- 
pable of  imparting  to  the  quiescent  molecules  the  necessary  impulse ; 
secondly,  those  by  which  the  molecules  may  be  rendered  indifferent  to 
such  impulses,  and,  therefore,  preserved  front  change.  Let  us  consider 
each  of  them. 

1.  Putrefaction  prevented  hy  removing  the  influences  necessary  to  its 
commencement. 

290.  These  may  be  said  to  be  the  presence  of  a  certain  portion  of 
water,  the  access  of  air,  a  moderate  degree  of  heat,  and  the  contact  of 
some  matter,  however  small  in  quantity,  in  which  putrefaction  has 
already  commenced,  or,  in  the  language  of  Liebig,  the  atoms  of  which 
are  in  the  act  of  transformation. 

29L  That  putrefaction  is  prevented  by  the  abstraction  of  moisture 
from  animal  matter,  or,  what  is  equivalent  to  it,  by  such  a  reduction  of 
temperature  as  must  render  it  passive,  is  a  fact  sufficiently  obvious  ;* 
but  the  way  in  which  its  presence  operates  in  promoting  it  may  require 
some  explanation.  It  acts,  then,  not  only  as  a  medium  for  affording  that 
facility  of  motion  between  the  elementary  atoms,  without  which  their 
transposition  could  not  proceed,  but  its  decomposition  furnishes  hydrogen 
to  carry  off  the  nitrogen  of  the  animal  matter  in  the  form  of  ammonia,  , 
and  oxygen  to  form  a  union  with  the  carbon,  which  escapes  as  carbonic 
acid.  The  presence  of  air,  although  necessary  for  initiating  the  process, 
does  not  appear  to  be  essential  to  its  progress. f  For  the  reason  above 
stated,  a  certain  degree  of  heat  is  absolutely  necessary,  although  an  ex- 
cess of  it,  by  reducing  the  animal  matter  to  dryness,  will  arrest  its 
putrefaction.  The  contact  of  the  smallest  portion  of  animal  matter,  in 
a  putrescent  state,  with  fresh  meat,  will  rapidly  induce  the  latter  to  pass 
into  the  same  condition.  This  is  well  known  to  all  those  whose  busi- 
ness it  is  to  preserve  animal  food. 

292.  If  over  fresh  flesh  salt  be  strewed,  it  will  be  found  in  the  course 
of  some  hours  swimming  in  brine,  although  not  a  drop  of  water  had 
been  added,  and  hence  its  antiseptic  property ;  for  by  abstracting  so 
much  water  from  the  animal  textures,  a  sufficient  quantity  is  not  left  to 

*  The  bodies  of  the  Spaniards  have  lain  unchanged  on  the  icy  summits  of  the  Cordilleras 
from  the  time  of  the  first  conquest  of  Peru  ;  while  a  body  buried  in  the  sultry  sands  of  the 
Delta  is  equally  protected  from  putrefaction  by  the  evaporation  of  water. 

t  Animal  food  has  been  preserved  sweet  for  many  years  by  heating  it  to  the  temperature 
of  boiling  water  in  vessels  from  which  the  air  is  completely  excluded. 
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enable  them  to  undergo  the  putrefactive  process.     Alcohol  exerts  a 
similar  action. 

2.  Putrefaction  may  he  prevented  by  substances  that  are  capable  of 
forming  a  chemical  union  with  the  organic  matter,  by  which  it  is  ren- 
dered indifferent  to  change. 

293.  Although  chloride  of  sodium  no  doubt  acts  by  abstracting  water, 
as  above  stated,  it  is  highly  probable  that  it  also  exerts  some  chemical 
action  upon  the  animal  texture  ;  so  that  the  salting  or  pickling  of  meat 
is  something  more  than  the  abstraction  of  water.  In  proof  of  this,  we 
may  relate  the  experiment  of  M.  EUer,  who,  having  boiled  water  con- 
taining one  twentieth  of  its  weight  of  common  salt  in  a  brass  kettle,  de- 
tected in  it  traces  of  copper  ;  but  if,  instead  of  heating  a  simple  solution 
of  salt  in  a  copper  vessel,  he  introduced  it  in  combination  with  beef, 
bacon,  or  fish,  the  resulting  fluid  did  not  contain  an  atom  of  copper ; 
this  fact  has  been  corroborated  by  Orfila.  Solutions  of  Corrosive  Subli- 
mate, and  several  other  metallic  salts,  prevent  putrefaction  by  combining 
with  the  albuminous  principle,  and  thus  rendering  it  incapable  of  change. 
The  same  may  be  said  of  Creosote,  which,  when  placed  in  contact  with 
albumen,  coagulates  it  immediately ;  and  since  pyroligneous  acid  and 
tar-water  produce  the  same  effect,  there  can  be  no  doubt  that  Creosote 
is  the  antiseptic  principle  of  these  bodies,  as  well  as  that  of  wood-smoke. 
It  is  not  so  easy  to  explain  the  operation  of  other  well-known  antiseptics, 
as  hydro-chloric  acid,*  sugar,  honey,\  spices  ;|  the  former  of  these  bodies 
may  exert  a  chemical  action  upon  the  nascent  products  of  decomposition. 

294.  Since  the  efiiuvia  given  off"  from  organic  matter  in  a  state  of  de- 
composition, especially  if  exhaled  from  diseased  bodies,  are  highly  dele- 
terious to  animal  life,  it  becomes  a  matter  of  great  importance  to  purify 
an  atmosphere  so  contaminated,  the  consideration  of  which  introduces 
us  to  one  of  the  most  interesting  branches  of  the  present  inquiry. 

295.  It  would  appear  that  all  living  bodies,  when  crowded  together, 
generate  a  peculiar  matter,  of  a  highly  destructive  nature.  No  species 
of  animal  can  congregate  in  ill-ventilated  apartments  with  impunity. 
Under  such  circumstances  the  horse  becomes  infected  with  glanders,^ 
fowls  with  the  pip  or  pep,  the  dog  with  the  distemper,  and  sheep,  if  too 
thickly  folded,  with  a  disease  peculiar  to  them.  In  the  history  of  the 
"  Hospital  Gangrene,"  we  have  the  most  satisfactory  evidence  of  the  in- 
fluence of  a  pestilential  atmosphere  generated  by  the  congregation  of  the 
sick  ;  and  in  the  account  of  that  disease,  which  occurred  in  the  hospital 
of  San  Giovanni  in  Turin,  in  the  years  1817-1820,  Dr.  Riberi  states  a 
fact  which  shows  how  the  severity  of  the  disease  varied  with  the  rela- 
tive impurity  of  the  air  ;  for  he  tells  us  that  in  those  patients  who  were 

*  Sir  W.  Fordyce  relates  that  a  "  dry-salter"  acquired  a  large  fortune  from  possessing  a 
secret  that  had  enabled  him  to  send  out  provisions  to  India  in  a  better  state  of  preservation 
than  any  others  of  the  trade  ;  his  secret  consisted  in  adding  a  small  quantity  of  muriatic 
acid  to  the  contents  of  each  cask. 

t  Honey  was  employed  for  preserving  the  bodies  of  the  Spartan  kings  who  fell  at  a  dis- 
tance, in  order  that  they  might  be  carried  home.  The  Veddahs,  a  savage  race  inhabiting 
the  wilds  of  Ceylon,  even  in  that  hot  climate  effectually  preserve  their  venison  in  honey. 

t  The  value  of  spices  may  in  some  measure  depend  upon  their  power  to  keep  away 
insects. 

(j  In  the  expedition  to  Quiberon  in  1795,  several  transports  crowded  with  horses  had  their 
hatches  shut  for  a  considerable  time  in  a  storm,  by  which  some  of  them  were  sufifocated, 
and  among  the  survivers  the  contagious  disease  of  Glanders  was  engendered.  It  is  worthy 
of  ramara,  that  diseases  engendered  by  congregation  are  apt  to  become  contagious. 
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fortunate  enough  to  lie  in  the  best-ventilated  parts  of  the  sick  wards, 
the  sphacelating  was  exchanged  for  an  erysipelatous  affection. 

296.  The  first  and  most  important  remedy  for  such  evils  is  free  ven- 
tilation ;  and  it  is  a  question  how  far  many  of  those  fumigations,  which 
have  been  supposed  to  exert  a  specific  influence  over  the  poisonous 
effluvia,  may  not  have  been  indebted  for  their  salutary  effects  to  the 
production  of  a  current  of  air.  Not  that  we  should  undervalue  certain 
disinfectants,  to  which  theory  as  well  as  experience  have  assigned  an 
undisputed  value.  Hydro-chloric  and  Nitrous  Acid  gases  were  long  re- 
garded as  highly  efficacious,  and  it  is  probable  that  they  may  act  bene^ 
ficially  by  destroying  the  peculiar  organic  products,  to  whose  presence 
the  malign  influence  may  be  attributed.  These  disinfectants,  however, 
have  been  in  a  great  measure  superseded  by  Chlorine,  which  is  regarded 
as  a  much  more  active  agent.  It  at  once  decomposes  Ammoniacal  and 
Hydro-sulphuric  gases,  which,  there  is  reason  to  believe,  are  developed 
on  these  occasions  ;  and  the  readiness  with  which  it  at  once  removes 
every  noisome  smell,  must  necessarily  create  a  strong  opinion  in  its 
favour.  In  the  midst  of  the  dreadful  contagion  which  raged  in  Spain, 
it  is  said  that  the  inhabitants  always  escaped  in  those  houses  in  which 
fumigation  of  chlorine  had  been  used.  In  our  own  country,  the  peni- 
tentiary has  undergone  fumigation  by  this  gas,  under  the  superintendence 
of  Mr.  Faraday ;  and  it  is  an  interesting  fact,  that  during  the  epidemic 
fever  which  raged  over  Ireland  from  1816  to  1819,  the  persons  employed 
in  the  chemical  manufactory  at  Belfast,  which  contained  in  its  atmo- 
sphere a  considerable  portion  of  Chlorine,  were  wholly  exempt.* 

297.  The  method  employed  in  the  penitentiary  by  Mr.  Faraday,  for  the 
evolution  of  chlorine,  who  with  chemical  accuracy  adjusted  the  propor- 
tions of  the  different  ingredients,  was  by  acting  upon  one  part  of  Com- 
mon Salt,  and  one  part  of  Oxide  of  Manganese,  by  two  parts  of  Sulphu- 
ric Acid,  previously  diluted  by  one  part  (by  weight)  of  water.  It  ap- 
pears, however,  that  any  such  method  of  rapidly  evolving  chlorine  is 
far  less  efficacious,  as  well  as  less  convenient,  than  that  which  is  ef- 
fected by  the  slower  and  more  steady  action  of  the  solution  of  Chloride 
of  Lime,  commonly  called  Labarracque's  Disinfecting  Fluid.     Un- 

*  The  recent  experiments  of  Professor  Daniell  upon  the  waters  of  the  estuaries  and 
western  seacoasts  of  Africa  are  full  of  interest  to  the  medical  philosopher. — {Philosophical 
Magazine,  Third  Series,  No.  121, /or  July,  1841.)  He  was  induced  to  this  investigation  by 
the  fact  of  the  very  rapid  destruction  of  the  copper  sheathing  of  ships  on  the  coast  of  Africa, 
and  his  inquiry  embraced  an  extent  of  fifteen  or  sixteen  degrees  of  latitude.  The  result 
was  the  discovery  of  sulphuretted  hydrogen  in  these  waters,  to  an  amount,  in  some  places, 
exceeding  that  of  some  of  the  most  celebrated  sulphur  springs  in  the  world.  Here,  then, 
he  detected  an  agent  quite  sufficient  to  account  for  the  rapid  corrosion  of  the  copper.  But 
the  discovery  is  far  more  important  in  a  medical  point  of  view.  He  asks  whether  the  exist- 
ence of  this  deleterious  gas  in  the  atmosphere,  which  must  necessarily  accompany  its  solu- 
tion in  the  waters,  may  not  be  connected  with  that  awful  miasma  which  has  hitherto  proved 
so  fatal  to  the  explorers  and  settlers  of  the  deadly  shores  of  Africa ;  and  he  has  brought 
together  a  mass  of  evidence  highly  corroborative  of  such  an  opinion.  He  has  shown,  by 
numerous  experiments,  that  decaying  organic  matter  has  the  property  of  decomposing  sul- 
phuric salts,  and  of  developing  sulphuretted  hydrogen,  and  he  accounts  for  the  presence  of 
this  gas  on  the  African  coast  by  the  mutual  reaction  of  the  immense  quantities  of  vegetable 
matters,  which  must  be  brought  down  by  the  intertropical  rivers,  and  the  Sulphates  of  the 
sea-water.  It  has  been  long  remarked  that  the  malarious  districts  in  all  countries,  not  ex- 
cepting our  own,  on  the  coast  of  Essex,  are  those  in  which  there  is  a  conflux  of  land  and 
sea-water.  In  consequence  of  this  report,  the  Admiralty  gave  directions  for  affording  to  a 
ship  about  to  sail  to  Africa  the  means  of  producing  and  applying  the  antidote — Chlorine. 
It  may  be  a  question  worthy  of  investigation  by  the  veterinarian,  how  far  the  presence  of 
Sulphuretted  Hydrogen  in  stables  may  be  the  cause  of  certain  diseases  in  the  horses  that  oc- 
cupy them.  We  know  that  the  fatal  asphyxia,  which  has  often  occurred  to  persons  en>- 
gaged  in  emptying  privies,  is  the  effect  of  this  poisonous  gas. 
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Uer  the  title  of  Calx  CMorinata,  this  chloride  has  been  introduced  into 
the  Pharmacopoeia,  and  a  formula  is  given  for  its  preparation.* 

298.  In  treating  of  disinfectants,  we  have  hitherto  only  alluded  to 
such  as  exist,  or  are  developed  in  an  aerial  form,  and  are,  consequently, 
well  adapted,  by  diffusing  themselves  through  the  atmosphere,  to  neu- 
tralize or  decompose  the  noxious  effluvia ;  but  there  are  solid  bodies 
virhich  may  be  found  useful  in  decomposing,  or  combining  with  noxious 
effluvia  suspended  or  dissolved  in  the  air  ;  such,  for  instance,  is  quick- 
lime, which,  from  its  great  affinity  for  carbonic  acid,  will  be  found  effi- 
eacious  in  removing  from  cellars,  wells,  and  other  confined  places,  the 
fixed  air  which  may  have  accumulated,  and  from  which  so  many  lives 
have  been  lost.  There  are  likewise  particular  bodies,  which,  in  a  me- 
chanical state  of  division,  would  appear  to  possess  the  faculty  of  ab- 
sorbing from  the  atmosphere  certain  deleterious  principles.  By  sub- 
mitting sand  to  a  red  heat,  so  as  to  drive  off  any  adhering  matter,  and 
exposing  it  to  a  tainted  atmosphere,  such  as  that  in  the  ward  of  an  hos- 
pital or  crowded  apartment,  we  shall  find  that,  on  the  application  of  a 
spirit  lamp,  it  will  yield  ammoniacal  fumes.  Hence  it  must  have  absorb- 
ed effluvia  during  its  exposure.  If  the  inference  to  be  drawn  from  this 
fact  be  correct,  it  will  show  the  importance  of  constantly  renewing  the 
sand,  so  often  strewed  in  infected  apartments,  and  will  afford  some  ex- 
planation of  the  benefit  derived  from  the  application  of  fresh  whitewash. 

299.  Various  aromatic  and  acetous  preparations  have  at  different 
times  enjoyed  the  public  confidence  as  prophylactics  in  contagious  at- 
mospheres, such  as  Aromatic  Vinegar,^  bags  of  Camphor,  &c.  I  should, 
however,  be  disposed  to  regard  them  as  only  useful  in  giving  confidence, 
and  as  being  pleasant,  by  disguising  smells. 
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300.  AntilithicsJ  are  remedies  which  are  regarded  as  possessing 
the  power  of  preventing  those  mechanical  deposites  from  the  urine 
which  give  origin  to  calculous  concretions.  They  may  belong  to 
the  class  of  vital,  as  well  as  to  that  o(  chemical  agents. 

*  For  an  explanation  of  its  true  composition,  see  Phillips's  translation  of  the  Pharma- 
copoeia. 

t  The  repute  of  this  prophylactic  is  popularly  believed  to  have  arisen  from  the  confession 
of  four  thieves  who,  during  the  plague  of  Marseilles,  plundered  the  dead  bodies  with  per- 
fect security,  and  upon  being  arrested,  stated,  on  the  condition  of  having  their  lives  spared, 
that  the  use  of  Aromatic  Vinegar  had  preserved  them  from  the  infection.  It  is  on  this  ac- 
count sometimes  called  "  Le  Vinaigre  des  qitatre  Voleurs."  It  was,  however,  in  use  long  be- 
fore the  plague  of  Marseilles.  We  are  informed  that  it  was  the  constant  custom  of  Car- 
dinal Wolsey  to  carry  in  his  hand  an  orange  deprived  of  its  contents,  and  filled  with  a 
sponge  soaked  in  vinegar  impregnated  with  various  spices,  in  order  to  preserve  himself 
from  infection  when  passing  through  the  crowds  which  his  splendour  or  office  attracted. 
The  first  plague  raged  in  1649,  whereas  Wolsey  died  in  1531.  The  French  Codex  has  a 
preparation  of  this  kind,  consisting  of  an  acetic  infusion  of  various  aromatic  herbs  and 
camphor,  which  is  termed  "  Acelnm  Aromaticum  Alliatum"  sue  "  Antisevticum"  vulgo  "  des 
Quatre  Voleurs."  The  German  dispensatories  abound  with  medicated  vinegars,  chiefly 
aimed  against  pestilential  diseases,  in  many  of  which  garlic  is  a  principal  ingredient. 
"  Aromatic  Vinegar,"  as  commonly  sold  in  this  country,  is  an  acetic  solution  of  camphor, 
oils  of  cloves,  lavender,  and  rosemary.  The  acetic  acid  employed  is  about  145°  of  the 
acetometer,  containing  685  per  cent,  of  real  acid.  A  preparation  of  this  kind  may  be  ex- 
temporaneously made  by  putting  a  drachm  of  the  Acetate  of  Potass  into  a  vial,  with  a  few 
drops  of  some  fragrant  oil,  and  tl  xx  of  sulphuric  acid. 

i  From  niTi,  against,  and  Xi9of,  a  stone. 
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301.  LiTHONTHRYPTics*  are  such  as,  by  a  chemical  action,  have 
been  supposed  capable  of  dissolving,  or  breaking  down  calculous 
concretions,  whether  lodged  in  the  kidney  or  bladder. 

302.  Several  elaborate  works  and  monographs  upon  this  impor- 
tant subject  have  been  produced  by  authors  as  eminent  for  their 
medical  as  for  their  chemical  knowledge. f  I  apprehend,  however, 
that  a  general  and  condensed  view  of  the  practical  parts  of  the  in- 
quiry will  not  be  the  less  acceptable  to  the  practitioner ;  to  him 
facts  capable  of  useful  application  in  the  treatment  of  such  disea- 
ses have  alone  any  true  value  ;  the  author  of  an  original  work  upon 
so  extensive  a  branch  of  chemical  and  vital  pathology  must  neces- 
sarily sustain  his  propositions  by  argument  and  illustration,  and 
expose  fallacy  by  acute  and  laboured  criticism ;  in  consequence  of 
which  the  really  useful  facts,  upon  which  the  treatment  must  turn, 
are  unavoidably  mixed  up  with,  and  too  often  overlaid  by,  contro- 
versial disquisitions.  Hence  a  condensed  analj^sis  of  what  we  real- 
ly know  is  no  small  boon  to  the  young  practitioner;  and  since  the 
object  of  the  present  work  is  to  afford  him,  in  its  greatest  latitude, 
that  kind  of  information  which  may  enable  him  to  construct  with 
skill  medicinal  formulae,  I  shall  steadily  keep  in  view  such  points 
in  the  inquiry  as  may  show  the  necessity,  and  explain  the  opera- 
tion, of  a  combination  of  remedies. 

303.  It  has  been  frequently  stated  during  the  progress  of  this 
work,  that  certain  substances,  when  internally  administered,  are 
capable  of  passing  the  barriers  of  digestion,  of  entering  the  cur- 
rent of  the  circulation,  and,  finally,  of  being  again  separated  by  the 
excretory  vessels  of  the  kidneys,  and  eliminated  from  the  system 
through  the  medium  of  the  urine  (35).  It  cannot,  therefore,  be 
contended  that  the  urinary  deposites  are  placed  beyond  the  sphere 
of  direct  medicinal  influence  ;  nor  can  any  argument,  founded  upon 
an  assumed  incompatibility  of  chemical  with  vital  action,  be  fairly 
maintained  in  this  case,  since  the  urinary  deposite,  as  well  as  the 
urine  itself,^  may  be  justly  considered  as  extraneous  to  the  living 
body.  In  theory,  therefore,  the  existence  of  such  a  class  of  reme- 
dies as  Antilithics,  or  Lithonthryptics,  cannot  be  disputed ;  but  ex- 
perience can  alone  determine  the  extent  of  their  powers,  and  the 
circumstances  under  which  they  may  be  successfully  adminis- 
tered.§ 

*  From  X(9of,  and  ^puirrfi,  to  break. 

t  Among  which  may  be  enumerated  the  early  papers  in  the  Philosophical  Transactions, 
by  Dr.  Wollaston,  Mr.  Brande,  Dr.  Pearson,  Dr.  Henry,  of  Manchester,  &c.,  and  the  works 
of  Dr.  Marcet  and  Dr.  Prout,  which  well  merit  the  attentive  study  of  the  medical  practi- 
tioner. The  lectures  upon  Calculous  Diseases,  by  Sir  B.  Brodie  {Medical  Gazette,  vol.  viii., 
for  the  year  1831),  so  remarkable  for  the  perspicuity  of  his  theory,  and  the  soundness  of  his 
practice,  illustrated  by  cases  drawn  from  the  rich  store  of  his  own  experience,  are  entitled 
to  the  highest  regard  of  every  physician  and  surgeon. 

X  The  kidneys  have  a  more  obtuse  sensibility,  and  not  such  energetic  activity  as  other 
glands  possess ;  vital  action  is  less  concerned  in  the  secretion  they  carry  on,  and  their 
functions  more  easily  fall  under  chemical  and  hydraulic  explanations. — Rioherand. 

ij  Nauche  ascertained  that  a  peculiar  substance  exists  in  the  urine  of  pregnant  women, 
which  he  calls  Kyestein  (from  kvciv,  to  be  pregnant,  and  £<70»;j,  pellicle),  because  it  forms  a 
covering,  about  a  line  in  thickness,  on  the  surface  of  the  urine,  which  has  been  allowed  to 
stand  for  a  few  days.  It  consists  of  a  tissue  of  flocculi  and  long  filaments.  A  portion  of  it 
subsides,  and  forms  a  white  layer  at  the  bottom  of  the  vessel.  The  pellicle  at  the  surface 
is  coherent,  and  adheres  closely  to  the  sides  of  the  vessel.  Nauche  states  that  the  occurrence 
of  this  substance  affords  a  true  means  of  ascertaining  the  state  of  pregnancy,  especially  when 
two  or  three  months  advanced.  Dr.  Kane,  however,  after  an  examination  of  the  urine  of 
nearly  one  hundred  pregnant  and  nursing  women,  has  arrived  at  the  following  conclusions : 
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304.  Since  an  acquaintance  with  the  chemical  composition  of 
healthy  urine  must  constitute  the  basis  of  all  our  researches  and 
reasoning  upon  its  morbid  deviations,  the  subject  for  our  consid- 
eration necessarily  resolves  itself  into  the  following  heads : 

1*^.  The  composition  of  healthy  urine.  2d.  The  changes  which  its 
several  principles  undergo  in  the  formation  (f  deposites.  3d.  The 
conditions  of  the  body  under  which  such  deposites  take  place.  4^A. 
The  remedies  by  which  they  may  be  prevented.  And,  5th.  The  means 
by  which,  when  retained  in  the  body,  they  may  be  removed. 

305.  1st.  Healthy  composition  of  urine.  Its  general  external 
characters  need  not  be  described.  The  quantity  voided,  and, 
consequently,  its  colour,  are  necessarily  variable,  depending  upon 
the  amount  of  liquids  taken,  the  condition  of  the  skin,  and  that 
of  the  other  excretions,  and  the  state  of  the  atmosphere ;  but  un- 
der the  ordinary  circumstances  of  health  and  habits.  Dr.  Prout 
considers  that,  in  our  climate,  the  average  in  twenty-four  hours  is 
from  30  oz.  of  specific  gravity  1  025  in  the  summer,  to  40  oz.  of 
specific  gravity  1015  in  winter.  There  is,  however,  a  marked  dis- 
tinction between  that  which  is  voided  after  drinking  and  a  moder- 
ate meal,  and  that  secreted  after  the  completion  of  the  digestive 
process ;  to  the  former  physiologists  have  assigned  the  name  of 
Urina  Potus  ;  to  the  latter,  and  from  which  alone  any  correct  es- 
timate of  its  nature  can  be  fairly  deduced,  that  of  Urina  Sanguinis. 
It  ought  to  slightly  redden  litmus  paper,  and  on  cooling  it  very 
frequently  exhibits  a  slight  mucous  cloud.  In  composition,  this 
fluid  must  be  considered  as  the  most  heterogeneous  and  variable 
of  all  the  animal  secretions;  the  proportions  of  its  different  ingre- 
dients constantly  changing,  and  often  without  even  a  reference  to 
any  unhealthy  condition  of  the  system.  The  following  results, 
however,  of  an  elaborate  analysis  by  Berzelius  may  be  received  as 
furnishing  its  standard  composition : 

i       f  Water 93300 

,i       I  Urea 3010 

(f    .  I  Lithic  acid 100 

.-^  ^  ■(  Free  lactic  acid,  lactate  of  ammonia,  and  animal  matters  not  separable  from 
these  (the  latter  of  which  Berzelius  regards  as  the  effete  debris  of  the 

body) 1714 

,  Mucus  of  the  bladder -32 

(' Sulphate  of  potass 371 

Sulphate  of  soda 3  16 

Phosphate  of  soda 2-94 

Bi-phosphate  of  ammonia 1'65 

lluriate  of  soda 4'45 

Muriate  of  ammonia 1'50 

Earthy  phosphates,  with  a  trace  of  fluate  of  lime 100 

VSilex -03 

100000 

306.  We  shall  now  proceed  to  examine  the  nature  and  habitudes 

1.  That  kyestine  is  not  peculiar  to  pregnancy,  but  may  occur  whenever  the  lacteal  ele- 
ments are  secreted  without  a  free  discharge  at  the  mammal. 

2.  That  though  sometimes  obscurely  developed,  and  occasionally  simulated  by  other  pel- 
licles, it  is  generally  distinguishable  from  all  others. 

3.  That  where  pregnancy  is  possible,  the  exhibition  of  a  clearly-defined  kyestinic  pelli- 
cle is  one  of  the  least  equivocal  proofs  of  that  condition. 

4.  That  where  this  pellicle  is  not  found  in  the  more  advanced  stages  of  supposed  preg- 
nancy, the  probabilities,  if  the  female  be  otherwise  healthy,  are  as  20  to  I  (81  to  4)  that  the 
prognosis  is  incorrect. — (Amcr.  Journ.  Med.  Sciences,  Juhj,  1842.)— .Im.  Ed. 
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of  those  leading  principles  which  give  a  character  to  the  urine,  and 
are  more  immediately  active  in  the  production  of  its  deposites. 

307.  Urea.  In  the  earlier  editions  of  this  work,  Urea  was  re- 
garded as  a  principle  peculiar  to  urine,  and  as  the  exclusive  result 
of  the  action  of  the  kidneys  upon  some  constituent  of  the  blood  ; 
but  recent  observations  and  experiments  have  proved  that  it  pre- 
exists in  the  blood,  and  in  certain  renal  diseases  is  retained  by  it 
in  considerable  quantities,  while  in  health  it  is  immediately  remo- 
ved by  the  kidneys,  those  organs,  however,  merely  acting  as  out- 
lets for  its  elimination.  It  was  also  long  considered  as  the  specif- 
ic principle  upon  which  the  colour  and  other  sensible  qualities  of 
the  urine  depended  j  but  upon  this  point  we  have  been  set  right  by 
Berzelius,  who  has  shown  that  the  Lactic  Acid^  and  the  animal 
matters  with  which  it  is  associated,  are  the  bodies  which  more  im- 
mediately impart  to  this  fluid  its  characteristic  odour.  The  char- 
acters of  urea  have  been  correctly  defined  by  the  experiments  of 
Dr.  Prout,  while  those  of  Wohler  have  proved  it  to  be  a  Cyanate 
of  Ammonia,  and  shown,  moreover,  that  it  may  be  artificially  form- 
ed during  the  decomposition  of  the  Cyanate  of  Silver  by  Muriate  of 
Ammonia.  According  to  Dr.  Prout,  urea  is  a  crystallized  body, 
leaving  a  sensation  of  coldness  on  the  tongue,  like  nitre;  its  smell 
is  faint  and  peculiar,  but  not  urinous.  It  is  neither  sensibly  acid 
nor  alkaline ;  and  although  it  unites  with  several  acids,  thus  form- 
ing the  Kitrate,  Oxalate,  and  Lactate  of  Urea,  yet  it  does  not  neutral- 
ize them.  In  damp  weather  it  is  slightly  deliquescent ;  at  248° 
Fahrenheit  it  fuses  into  a  colourless  fluid,  and  at  a  higher  tempera- 
tare  is  decomposed  into  Ammonia,  Cyanate  of  Ammonia,  and  dry 
solid  Cyanuric  Acid.  Combined  with  the  elements  of  water,  it  as- 
sumes the  form  of  Carbonate  of  Ammonia  (25,  note).* 

308.  Lithic  Acid.  With  reference  to  urinary  deposites,  this  is 
by  far  the  most  important  principle  in  the  urine.  It  was  formerly 
supposed  to  exist  in  a  free  or  uncombined  state  ;f  but  Dr.  Prout 
has  very  satisfactorily  shown  that  it  is  always  in  combination  with 
ammonia  in  the  natural  state  of  the  fluid,  from  which,  however,  it 

*  Urea  is  doubtless  the  most  important  ingredient  in  the  urine,  although  it  remained 
for  a  long  time  undiscovered ;  and  it  is  to  Fourcroy  and  Vauquelin  that  we  are  indebted  for 
our  first  certain  knowledge  of  it  and  its  properties.  It  not  only  abounds  in  the  blood  when 
the  secretion  of  urine  is  impeded,  but  it  has  also  been  found  in  the  evacuations  of  the  stom- 
ach during  a  retention  of  urine.  Marchand  and  Barruel  have  found  it  in  the  liquid  which 
collects  in  different  parts  of  the  body  in  dropsy.  It  seems  to  be  always  combined  with 
acids ;  in  man  with  lactic  acid,  in  cattle  with  hippuric  acid,  and  in  birds  and  reptiles  with 
lithic  acid.  It  is  owing  to  this  circumstance  that  it  cannot  be  obtained  in  crystals  from  con- 
centrated urine.  According  to  Liebig  and  Wohler,  urea  is  composed  of  Carbon,  20'02 ;  Hy- 
drogen, 6-71  ;  Nitrogen,  46'73  ;  Oxygen,  26-54.  For  an  account  of  the  salts  produced  by  the 
combination  of  urea  with  acids,  see  Berzelius  0?i  the  Kidneys  and  Urine,  p.  75-82.  This  dis- 
tinguished chemist  regards  urea  as  the  product  of  the  metamorphosis  of  a  part  of  the  living 
solid  tissues,  and  he  has  shown  that  it  is  not  a  product  of  excessive  or  indigestible  food, 
and  that  its  secretion  with  the  urine  continues  uninterruptedly  in  diseases  where  no  food 
is  taken  during  long-continued  fasting,  and  even  when  animals  are  fed  on  substances  which 
contain  no  nitrogen,  for  instance,  on  starch  or  sugar,  though  they  at  last  emaciate  and  die 
from  weakness.  Urea  has  been  used  and  recommended  by  some  French  physicians  as  a 
diuretic ;  but  farther  experiments  are  needed  before  any  reliance  can  be  placed  on  it  as  a  re- 
medial agent. — Am.  Ed. 

t  The  property  which  urine  possesses  of  reddening  litmus-paper  depends  upon  the  lith- 
ate  of  ammonia  and  the  bi-phosphate  of  ammonia,  which  are  known  to  have  an  acid  reaction. 
Dr.  Prout  remarks  upon  the  smgularity  of  the  coexistence  of  these  salts.  It  might  be  sup- 
posed that  this  excess  of  phosphoric  acid  would  throw  down  the  lithic  acid,  but  this  is  not 
the  case.  We  have  many  parallel  cases  of  super-salts,  in  which  the  acid  is  thus  retained 
by  the  base,  viz.,  hydriodate  of  potass  is  instantly  decomposed  by  tartaric  acid,  but  the  bi- 
tartrate  (cream  of  tartar)  produces  no  change  in  it. 
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is  separated  by  the  weakest  acid.  Pour  a  portion  of  any  acid  into 
urine,  and  down  goes  a  red  precipitate,  not  very  unlike  Cayenne  pep- 
per in  appearance,  which  is  pure  Lithic  Acid.  Here  is  a  case  of 
simple  affinity;  the  Lithate  of  Ammonia  is  decomposed,  the  ammo- 
nia combines  with  the  precipitant,  and  the  lithic  acid  is  separated ; 
upon  which  simple  fact  rests  the  whole  theory  of  lithic  acid  de- 
posites,  and  the  treatment  by  which  they  are  to  be  prevented. 
This  acid,  like  urea,  is  rich  in  nitrogen,  the  former  containing  46, 
the  latter  30  per  cent,  of  that  element ;  hence  M.  Magendie  con- 
ceived that  its  secretion  depends  upon  the  nitrogen  received  from 
alimentary  substances,  since  the  urine  of  animals  confined  to  food 
that  does  not  contain  it,  is  free  from  lithic  acid*  (31).  Unlike  urea, 
it  does  not  pre-exist  in  the  blood,  but  would  appear  to  be  elabora- 
ted by  the  kidneys,  although  in  certain  morbid  states  it  must  evi- 
dently find  its  way  into  the  circulation,  since  the  "  chalk-stones'''  de- 
posited in  the  cellular  membrane  of  gouty  persons  are  composed 
of  Lithate  of  Soda.f 

309.  The  Alkaline  and  Earthy  Phosphates.  The  phosphoric  acid 
would  appear  to  exist  in  the  urine  in  combination  with  soda,  po- 
tass, and  ammonia,  as  well  as  with  magnesia  and  lime  ;  and  in  such 
proportions  as  to  constitute  super-salts,  or  Bi-phosphates,  upon  which 
their  solubility  depends. J 

*  The  lithic  acid  was  formerly,  at  the  suggestion  of  Dr.  Pearson,  termed  Uric  acid,  and 
that  name  is  still  maintained  by  some  modern  writers ;  it  is,  however,  very  objectionable 
on  account  of  the  close  resemblance  which  it  bears  to  that  of  urea,  a  substance  totally  dis- 
tinct from  it. 

*  t  lithic  Acid  exists  abundantly  in  the  excrement  of  serpents  and  birds,  especially  those 
which  f^ed  on  fish.  In  some  of  the  islands  of  the  South  Sea  it  is  found  in  immense  quan- 
tities, being  deposited  by  the  sea-birds,  resembling  in  appearance  a  half-mineralized  sub- 
stance, and  is  called  Guano,  from  the  Indian  word  Huanu,  which  signifies  dung.  The  oth- 
er ingredients  of  these  excrements  are  gradually  destroyed,  and  the  lithic  acid  remains  in 
the  form  of  a  very  impure  lithate  of  ammonia.  This  is  one  of  the  most  useful  fertilizers  of 
the  soil  that  has  ever  been  discovered,  and  has  become  quite  an  important  article  of  com- 
merce. The  composition  of  hthic  acid,  according  to  Liebig,  is  Carbon,  36-08 ;  Hydrogen, 
2-44;  Nitrogen,  3336;  Oxygen,  2812;  its  atomic  weight  is  1061-216.  Lithic  acid  requires, 
according  to  Prout  and  Mitscherlich,  more  than  10,000  times  its  vveight  of  cold  water  to 
dissolve  it,  but  rather  less  of  boiling  water  for  its  solution  ;  but  it  is  well  known  that  warm 
urine  contains  far  more  lithic  acid  in  solution  than  can  be  dissolved  in  an  equal  volume  of 
boiling  water.  This  circumstance  led  Prout  to  suppose  that  lithic  acid  was  dissolved  in 
the  urine  as  lithate  of  ammonia,  which  was  decomposed  on  cooling  by  the  other  free  acids. 
In  the  present  state  of  our  chemical  knowledge  it  is  impossible  to  explain  how  urine  re- 
tains such  insohible  matters  in  solution ;  but  it  is  equally  difficult  to  account  for  the  anal- 
ogous fact  that  iodine  will  dissolve  in  a  larger  quantity  in  water  containing  chloride  of  so- 
dium or  ammonium  in  solution  than  in  pure  water,  although  no  combination  of  those  salts 
with  iodine  is  known. — Am.  Ed. 

t  Berzelius  remarks  ("  On  the  Kidneys  and  Urine,''  p.  324),  that  the  bases  contained  in  the 
urine  ?Lxe  potassa,  soda,  ammonia,  lime,  and  magnesia,  a  very  small  quantity  of  sesquioxide  of  iron, 
and  sometimes  a  trace  of  the  protoxide  of  manganese,  all  of  which  are  divided  among  the 
acids  according  to  their  own  as  well  as  the  acids'  relative  quantity  and  affinities,  so  that 
every  acid  takes  hold  of  a  certain  portion  of  every  base,  and,  vice  versa,  every  base  combines 
with  a  certain  quantity  of  each  acid,  and  it  is  only  by  evaporation  and  other  analytical  op- 
erations that  certain  salts  separate  in  preference.  Chloride  of  potassium,  sodium,  and  am- 
monium, and  a  small  quantity  of  fluoride  of  calcium,  appertain  also  to  the  salts  of  the 
urine ;  the  latter  exists  generally  in  so  inconsiderable  a  quantity,  that  it  can  only  be  ob- 
tained by  precipitating  large  quantities  of  urine  with  an  ammoniacal  solution  of  chloride  of 
calcium,  and  testing  the  washed  and  ignited  precipitate  for  the  presence  of  fluo-hydric  acid 
in  the  usual  way.  Berzelius  supposes  that  the  sulphuric  and  phosphoric  acids  are  formed 
by  the  chemical  operation  of  the  kidneys,  as  only  traces  of  sulphates  and  very  small  quan- 
tities of  the  phosphates  are  to  be  found  in  the  other  fluids  of  the  body,  while  the  urine  con- 
tains a  large  quantity  of  each.  In  this  case  the  sulphur  and  the  phosphorus  contained  in 
fibrine,  albumen,  and  the  other  animal  tissues  must  become  converted  in  the  kidneys  into 
sulphuric  and  phosphoric  acid,  while  the  other  ingredients  combine  to  form  ammonia,  urea, 
&c.  In  the  urine  of  herbivorous  animals,  however,  the  phosphates  are  generally  wanting, 
while  the  carbonates  are  found  in  their  place.^Am.  Ed. 

Cc 
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310.  Lactic  Acid  probably  exists, in  combination  with  ammonia, 
and  witii  urea.* 

II.  The  changes  which  the  several  constituents  of  the  urine 

MAY  undergo  IN   QUANTITY  OR   QUALITY. 

311.  Physiology  has  taught  us  that  the  function  of  the  kidneys 
is  to  remove  superfluous  and  deleterious  matter  from  the  system  ;f 
HO  wonder,  therefore,  that  its  secretion  should  vary  in  quantity  and 
degree  of  concentration  with  the  causes  that  imply  its  necessity. 
Chemistry  has  also  shown  with  what  delicacy  the  various  affinities 
which  determine  the  several  combinations  are  balanced  ;  we  can- 
not be  surprised,  therefore,  that  the  latter  should  be  liable  to  nu- 
merous modifications ;  an  acquaintance  with  which  is  essential  to  a 
knowledge  of  the  morbid  changes  which  the  urine  may  undergo. 

312.  Lithic  Acid  appears  to  be  susceptible  of  numerous  modifi- 
cations. By  the  action  of  nitric  acid,  diluted  with  about  an  equal 
bulk  of  water,  and  submitted  to  a  moderate  heat,  we  obtain,  by  a 
gentle  evaporation,  transparent,  colourless  crystals,  which  consti- 
tute the  Erythric  Acid  of  Brugnatelli  (the  Alloxan  of  Liebig).  If, 
however,  the  nitric  acid  be  more  dilute,  we  have  a  different  result : 
the  crystals  in  that  case  are  less  soluble  in  water,  and  assume  a 
different  form  ;  it  is  said  to  differ  from  the  former  acid  in  contain- 
ing one  proportional  more  of  hydrogen.  Liebig  has  given  to  it 
the  name  of  Alloxantin.  Dr.  Prout  had  long  since  discovered  that, 
if  into  a  strong  solution  of  the  crystals  of  Erythric  Acid,  while  boil- 
ing hot,  we  carefully  drop  some  pure  ammonia,  the  solution  ac^ 
quires  a  beautiful  purple  colour,  and  crystals  of  '■''  Purpurate  of  Am- 
monicH''  speedily  form  and  subside.  If  these  crystals  are  treated 
by  means  of  potass^  and  sulphuric  acid,  pure  "  Purpuric  Acid'''  is 
obtained  in  the  form  of  a  yellowish  or  cream-coloured  powder. 
The  subject  has  lately  been  re-examined  by  Liebig  with  his  accus- 
tomed ability,  and  he  has  materially  modified  our  former  opinions 
with  regard  to  the  chemical  constitution  of  these  bodies.  The 
"  Purpuric  Acid''  of  Prout,  to  which  he  has  given  the  name  of 
Murexan,  he  says  is  not  an  acid,  while  the  Purpurate  of  Ammonia^ 
which  he  calls  Murexid,X  is  a  combination  of  Alloxan,  Alloxantin^ 
Ammonia,  and  the  elements  of  water ;  but  these  ultimate  analyses 
are  merely  objects  of  abstract  interest,  and  it  is  unnecessary  to 
trouble  the  practitioner  with  any  farther  account  of  them,  except 
to  observe  that  the  lithic  acid  may,  through  chemical  agencies,  to 

*  Lactic  Acid  was  discovered  in  the  larine  by  Berzelius  in  1807,  and  being  a  common 
product  of  the  decomposition  of  animal  matters  within  the  body,  is  contained  in  all  its  li- 
quids. According  to  this  chemist,  it  forms  abundantly  in  the  muscular  tissues,  is  saturated 
in  the  blood  by  its  alkali,  and  again  separated  from  it  with  acid  urine  by  the  kidneys.  This 
is  the  principal  of  the  free  acids  of  the  urine,  and  although  the  urine  contains  bi-phosphates 
of  ammonia  and- lime,  they  are  only  formed  by  the  lactic  acid  dividing  the  bases  with  the 
phosphoric  acid.  This  acid  is  also  the  principal  solvent  for  the  phosphate  of  lime  con- 
tained in  the  urine. — Am.  Ed. 

t  The  ancients  considered  the  urine  as  a  kind  of  extract  of  animal  substances,  a  true 
lixivium,  by  which  everything  impure  in  the  animal  economy  was  washed  away,  and  hence 
they  gave  it  the  name  of  Lotium. 

t  Most  heartily  do  I  join  Dr.  Prout  in  his  protest  against  the  introduction  of  such  bar- 
barous terms.  Besides  the  substances  already  mentioned,  Liebig  has  described  several 
others  as  produced  from  lithic  acid,  viz.,  Alantoin  ("  Alantoic  acid"  of  Vauquelin) ;  Cyarm- 
ric  Acid  {Pyrouric  acid  of  Scheele)  ;  Cyamalid  (insoluble  Cyanuric  acid)  ;  Alloxanic  Acid; 
Mesoxalic  Acid  ;  Mykomelinic  Acid ;  Parabanic  Acid ;  Oxaluric  Acid ;  Thionuric  Acid  (con- 
taining sulphur) ;  Uramil ;  Uramilic  Acid. 
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which  the  urine  is  exposed  from  the  reaction  of  its  own  elements, 
be  made  to  assume  various  characters,  by  which  the  aspect  of  uri- 
nary sediments  will  be  influenced  ;  there  cannot,  for  instance,  be 
any  doubt  that,  in  certain  states  of  disease,  the  Purpurate  may  give 
to  the  sediments  those  beautiful  hues  which  were  formerly  attrib- 
uted by  Prout  to  an  acid  which  he  called  the  Rosacic. 

313.  Hippuric  Acid  occurs,  in  combination  with  ammonia  or  soda, 
in  the  urine  of  the  graminivora,  such  as  the  horse  and  cow.  Dr. 
Prout  observes  that,  except  it  exists  in  the  urine  of  young  children, 
and  has  been  mistaken  for  benzoic  acid  by  Scheele,  he  is  not 
aware  that  it  has  been  detected  in  human  urine,  at  least  in  a  healthy 
state,  although  M.  Wittstock  is  said  to  have  found  it  in  diabetic 
disease  ;  but  Dr.  Prout  thinks  it  may  have  been  confounded  with 
Lactate  of  Urea.  The  question,  however,  has  lately  received  a  re- 
newed interest  from  a  paper  read  before  the  Medico-chirurgical 
Society  by  Dr.  Ure  ;  and  should  the  facts  therein  stated  be  verified, 
they  may  lead  to  some  important  improvements  in  our  practice. 
He  states,  that  when  a  certain  portion  of  benzoic  acid,  or  of  a  sol- 
uble benzoic  salt,  be  introduced  into  the  human  stomach,  the 
urine  voided  in  the  course  of  a  couple  of  hours  will  be  found  to 
yield  a  quantity  of  hippuric  acid,  the  lithic  acid  having  entirely 
disappeared  ;  thus,  he  observes,  by  this  singular  interchange  of 
elements,  we  have  an  organic  product  (^Lithic  Acid),  containing 
eight  atoms  of  nitrogen  and  ten  of  carbon,  replaced  by  one  (Hip- 
puric Acid)  containing  no  less  than  eighteen  of  carbon,  and  only 
two  of  nitrogen  j*  but  the  important  circumstance  connected  with 
this  research  is,  that  the  salts  which  this  new  acid  forms  with 
the  ordinary  bases  occurring  in  the  animal  fluids  are  all  of  easy 
solubility  ;  thus  Hippurate  of  Soda  requires  about  two  parts  of  wa- 
ter at  60^  for  its  solution,  whereas  the  Lithate  of  soda  is  nearly  as  in- 
soluble as  the  pure  lithic  acid  ;  Hippurate  of  Ammonia,  again,  is  little 
less  soluble  than  Hippurate  of  Soda,  whereas  Lithate  of  Ammonia 
will  only  dissolve  to  the  amount  of  l-450th  part ;  Hippurate  of 
Lime,  the  least  soluble  of  these  salts,  according  to  Dr.  Ure,  re- 
quires eighteen  parts  of  water  to  dissolve  one  part.  The  applica- 
tion of  these  facts,  should  their  truth  be  established,  is  most  im- 
portant, and  I  shall  have  occasion  to  revert  to  them  in  a  future 
section. 

314.  The  Earthy  Phosphates  may,  from  an  excess  in  quantity,  be 
separated  from  the  urine,  or  they  may  fall  down  from  the  action 
of  an  alkali  abstracting  a  proportional  of  phosphoric  acid ;  or  a 
triple  Phosphate  of  Magnesia  and  Ammonia  may  be  produced  by  the 
development  of  ammonia,  as  will  be  presently  explained. 

315.  The  Alkaline  Principles  of  the  urine  are  often  in  excess; 
and  it  has  been  observed  that  an  excess  of  the  fixed  carbonate  al- 
kalies is  always  accompanied  by  that  of  the  carbonate  of  ammonia, 
a  condition  of  the  urine  which  is  highly  favourable  to  a  deposition 
of  the  phosphates. 

316.  Urea  would  appear,  under  certain  circumstances,  especially 
if  the  fixed  alkalies  be  in  excess,  to  be  converted  by  the  kidneys, 

*  There  are  several  tests  by  which  the  Hippuric  may  be  distinguished  from  the  Benzoic 
acid.  Sulphuric  ether,  however,  affords  the  readiest  method  ;  Benzoic  &c\A  bemg  soluble 
ia  two  parts  of  that  liquid,  whereas  Hippuric  acid  is  very  sparingly  soluble  in  it. 
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or  occasionally  to  be  decomposed  in  the  bladder,  into  carbonate 
of  ammonia,  which  thus  becomes  the  active  agent  in  precipitating 
the  Phosphate  of  Magnesia  in  the  form  of  the  triple  phosphate. 

317.  In  addition  to  those  already  enumerated,  and  which  may 
be  regarded  as  the  essential  ingredients  of  urine,  there  are  to  be 
found  in  certain  morbid  states  the  following  accidental  principles : 
Albumen.,  Fibrin,  and  the  colouring  matter  of  the  blood,  which  have 
passed  unaltered  through  the  kidneys;  Jfitric  Acid,  Oxalic  Acid, 
Benzoic  Acid?  Hippuric  Acid?  Carbonic  Acid,  Xanthic  Oxide,  Cys- 
tic Oxide,  Sugar,  Bile,  Pus,  and  Mucus.  The  origin  of  several  of 
these  bodies  is  sufficiently  obvious,  while  there  are  others  which 
may  raise  a  question  as  to  whether  they  be  only  separated  from 
the  blood,  or  be  formed  by  the  action  of  the  kidneys  out  of  the 
unassimilated  matters  presented  to  them.  With  respect  to  the 
Oxalic  Acid,  although  there  is  reason  to  regard  it  as  an  animal 
product  generated  in  the  system,  we  must  at  the  same  time  admit 
that  it  is  occasionally  a  mere  educt  from  the  alimentary  substances 
which  have  been  taken  into  the  stomach  (35  and  note). 

318.  Such,  then,  being  the  changes  of  which  the  leading  princi- 
ples of  the  urine  are  susceptible,  we  may  next  examine  the  nature 
of  the  deposites  derived  from  them.  Dr.  Prout  considers  that, 
although  composed  of  the  same  general  ingredients,  mechanical 
deposites  may,  in  a  pathological  point  of  view,  be  conveniently  ar- 
ranged under  three  divisions,  viz. :  1st.  Pulverulent,  or  Amorphous 
Sediments.  2d.  Crystalline  Sediments,  usually  denominated  Gravel. 
3d.  Solid  Concretions  or  Calculi,  formed  by  the  aggregation  of  the 
preceding. 

319.  1.  Amorphous  Sediments.  These  may  consist  of  the  LzVAaife 
of  Ammonia^  or  the  Lithate  of  Soda  or  of  Lime,  in  combination  with 
some  colouring  matter  j  or  they  may  consist  of  the  Phosphate  of 
Lime,  or  the  triple  Phosphate  of  Magnesia  and  Ammonia.  In  the 
latter  cases  they  qre  generally  white,  or  very  faintly  tinged.  On 
some  occasions  the  sediment  will  be  found  to  consist  of  a  mixture 
of  both  the  last-mentioned  phosphoric  compounds.* 

320.  2.  Crystalline  Deposites.  When  the  Lithate  of  Ammonia  is 
decomposed  by  a  free  acid,  the  lithic  acid  falls  down  in  the  form 
of  small  crystals,  commonly  exiled  Red  Gravel;  whereas  the  Triple 
Phosphate  is  deposited  as  white  shining  crystals,  known  by  the 
name  of  White  Gravel ;  or  sometimes  it  forms  as  a  pellicle  upon  the 
surface,  exhibiting  prismatic  colours.  I  have  just  seen  a  striking 
case  of  this  kind,  in  which  the  patient  sent  for  me  in  considerable 
alarm,  in  consequence,  as  he  said,  of  "  voiding  rainbows  /"  the  urine 
was  alkaline,  and  after  standing  for  a  short  time  yielded  the  odour 
of  ammonia. f 

*  Ths  jpulverulent  sediments,  which  are  passed  with  the  urine,  generally  render  it  turbid. 
If  the  urine  contain  lithic  acid,  it  is  either  yellow  or  lateritious,  like  the  ordinary  sediment 
from  cooling  urine.  Where  it  contains  phosphate  of  lime,  or  this  mixed  with  the  double 
phosphate  of  ammonia  and  magnesia,  there  is  also  much  mucus  present ;  and  the  whole  mass, 
on  the  filter,  resembles  mucus,  but  becomes  earthy  and  pulverulent  when  dry,  feeling  soft 
to  the  touch.  Dilute  acids  will  extract  the  salts  and  leave  the  mucus.  In  these  cases 
the  urine  is  always  alkaline,  and  contains  carbonate  of  soda  and  ammonia.  A  third  sub- 
stance among  this  division  of  mechanical  urinary  deposites  is  mucus,  caused  by  catarrh  of 
the  bladder.  Although  this  resembles  in  appearance  the  former  deposite,  it  may  be  distin- 
guished from  it  by  its  becoming  greenish  yellow  and  transparent  when  dry,  and  by  the 
acidity  of  the  urine. — Am.  Ed. 

■f  The  Lithate,  called  by  Berzelius  the  bilithate  of  ammonia,  occurs  in  small,  shining,  red- 
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321.  3.  Solid  Concretions,  or  Calculi.  Lithic  Acid  may  bg 
habitually  discharged  for  years,  before  that  condition  of  kidney 
takes  place  which  appears  to  dispose  its  concretion  into  a  calcu- 
lus. It  seems  probable  that  the  mucous  lining  takes  on  an  inflam- 
matory action,  by  which  agglutinating  matter  is  thrown  out ;  at 
least  this  may  be  one  of  the  causes,  and  Mr.  Earle  has  endeav- 
oured to  show  that  the  formation  of  renal  calculi  may  sometimes 
arise  from  a  local  injury  affecting  the  loins  and  kidney.  The  lithic 
acid  would  appear  to  be  deposited  in  the  tubuli  uriniferi  in  a  hy- 
drated  gelatinous  state,  and  becoming  more  or  less  concreted, 
from  the  absorption  of  its  water,  escapes  into  the  infundibulum  and 
pelvis  of  the  kidney,  from  which  it  may  be  propelled  by  the  cur- 
rent of  urine  along  the  ureter  into  the  bladder.  In  this  way  the 
same  individual  has  been  known  to  void  some  hundreds  of  such 
concretions  in  succession,  from  the  size  of  a  pin's  head  to  that  of 
a  horse-bean.  Should  the  calculus,  after  having  found  its  way 
into  the  bladder,  be  unfortunately  retained  in  that  cavity,  either 
in  consequence  of  its  size,  or  of  the  obstruction  offered  to  its  exit 
by  an  enlarged  prostate,  it  very  shortly  increases  in  size,  by  the 
deposition  of  fresh  calculus  matter,  for  there  always  exists  a  dis- 
position in  the  urine  to  form  deposites  around  foreign  bodies,  es- 
pecially if  they  occasion  irritation  of  the  bladder.  Although  a  re- 
nal calculus  generally  derives  its  origin  from  the  kidney,  it  may 
originate  in  the  bladder  itself.  When  sawn  asunder,  its  nucleus 
will  generally  be  found  to  be  either  Lithic  Acid  or  Oxalate  of  Lime. 
The  nature  of  the  subsequent  incrustations  will  necessarily  depend 
upon  the  character  of  the  urine,  and  the  changes  which  it  may 
from  time  to  time  undergo.  The  experience  of  Dr.  Prout  has 
enabled  him  to  deduce  the  following  general  conclusions.  The 
phosphates  rarely  form  the  nucleus,  but  being  once  deposited, 
they  continue  to  be  so,  and  are  never  followed  by  other  deposi- 
tions. They  may  succeed  the  lithic  acid,  or  the  oxalate  of  lime, 
but  neither  of  these  ever  succeeds  the  phosphates.  If  the  external 
surface  of  a  calculus  is  composed  either  of  the  lithic  acid,  or  of 
the  oxalate  of  lime,  we  may  be  certain  that  there  are  no  phosphates 
in  the  interior  ;  whereas,  if  there  be  phosphates  on  the  exterior, 
the  general  rule  is  that  some  other  substance  lies  beneath  them. 
The  reason  of  this  may  be,  that  the  deposition  of  the  phosphates 
is  generally  the  effect  of  local  or  constitutional  irritation,  occa- 
sioned by  the  presence  of  a  lithic  acid,  or  oxalate  of  lime  cal- 
culus. 

322.  No  department  of  chemical  physiology  has  been  more  en- 
lightened by  modern  science  than  that  of  the  history  and  compo- 
sition of  calculi ;  indeed,  with  regard  to  the  latter,  there  is  very 
little  left  for  us  to  desire.  Scheele  was  the  first  chemist  who  at- 
tempted to  analyze  these  bodies,  and  so  imperfectly  was  this  ac- 
complished, that  he  considered  every  calculus  to  consist  of  one 
and  the  same  concrete  acid,  soluble  in  alkaline  lixivia,  and  to  which 

dish,  or  sometimes  yellow,  well-defined  crystals.  The  Oxalate  of  Lime  is  also  one  of  the 
crystalline  deposites,  and  occurs  in  small,  light  yellow,  green,  or  brownish  gray,  granular 
crystals.  Cystin  and  the  Xanthic  Oxide  occur  occasionally  among  these  deposites,  perhaps 
more  frequently  than  is  generally  supposed.  In  order  to  distinguish  between  gravel  which 
is  formed  before  evacuation  and  such  as  forms  by  cooling,  the  urine  should  be  strained 
through  fine  linen. — Am.  Ed. 
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Morveau  gave  the  name  of  Lithic  Acid.  Compare  this  statement 
with  the  researches  of  Fourcroy,  Vauquelin,  Pearson,  Brande,  Wol- 
laston,  Henry,  Marcet,  Berzelius,  and  Prout,  who  have  demonstra- 
ted not  only  the  existence  of  several  distinct  bodies  in  the  compo- 
sition of  urinary  calculi,  but  in  the  manner  in  which  they  are  com- 
bined, and  the  general  order  in  which  they  are  deposited,  as  ex- 
hibited in  the  following  arrangement,  for  which  I  am  principally 
indebted  to  the  work  of  Dr.  Prout.* 

1.  LITHIC  ACID  CALCULUS. 

External  Chaeacteks. — Form^  a  flattened  oval  5  specific  gravity 
generally  above  1-500 ;  colour,  brownish  or  fawnlike ;  surface  gen- 
erally smooth,  although  occasionally  finely  tuberculated ;  texture 
laminated. 

Chemical  Characters. — Before  the  blowpipe  it  is  gradually  con- 
sumed, emitting  a  smoke  of  a  peculiar  smell,  and  leaving  a  residue 
of  white  ashes  of  an  alkaline  character.  It  is  soluble  in  a  solution 
of  caustic  potass,  from  which  it  may  be  precipitated  by  an  acid  in 
the  form  of  a  white  granular  powder.  If  a  drop  of  nitric  acid  be 
added  to  a  small  particle  of  it,  and  heat  be  applied,  the  lithic  acid 
is  dissolved,  and  on  evaporation  to  dryness,  the  residue  assumes  a 
beautiful  pink  or  carmine  colour. 

2.  LITHATE  OF  AMMONIA  CALCULUS. 

External  Characters. — Form^  smooth,  but  occasionally  tuber- 
culated ;  colour^  claylike ;  texture,  concentric  layers. 

Chemical  Characters. — Before  the  blowpipe  it  frequently  de- 
crepitates. It  differs  from  the  lithic  acid  calculus,  in  being  more 
soluble  in  water,  and  in  being  soluble  in  the  solutions  of  the  car- 
bonated alkalies ;  the  carbonic  acid  uniting  with  the  ammonia,  and 
the  fixed  alkali  with  the  lithic  acid.  This  calculus  is  rare,  and  is 
principally  confined  to  children.  « 

3.  OXALATE  OF  LIME,  OR  MULBERRY  CALCULUS. 

External  Characters. — Form,  rough  and  tuberculated,  hence 
the  term  Mulberry  yf  colour,  deep  brown,  or  very  dark  olive-green, 
or  black ;  texture,  harder  than  that  of  the  other  species,  and  of  a 
more  or  less  perfectly  laminated  texture  ;  specific  gravity,  from  1'4!28 
to  l-976.t 

*  According  to  Berzelius,  lithic  acid  calculi  are  either  of  a  reddish  brown  or  broumish  yellow 
colour  ;  sometimes  pea-yellow ;  less  often  white.  The  fracture  is  either  imperfectly  crystal- 
line or  earthy.  It  should  be  recollected  that  lithic  acid  never  exists  in  its  pure  state  in  uri- 
nary concretions,  but  is  always  united  with  the  same  colouring  matter  which  accompanies  it 
in  the  sediment  of  the  urine,  and  to  which  they  owe  their  usual  mahogany  colour.  Besides 
this,  the  lithic  acid  calculus  always  contains  a  quantity  of  animal  fat,  albumen  or  mucus,  or 
both ;  a  small  proportion  of  the  lithate  ofpotassa,  soda,  ammonia,  and  sometimes  lime ;  occa- 
sionally they  contain  a  greater  or  less  admixture  of  the  earthy  phosphates.  The  ash  which 
remains  after  incineration  consists  of  the  alkaline  carbonates  and  carbonate  of  lime.  Foreign 
admixtures  can  easily  be  detected  in  these  calculi,  by  calcining  a  small  portion  on  plati- 
num foil  before  the  blowpipe.  If  composed  of  pure  lithic  acid,  they  leave  only  a  small 
trace  of  ash ;  but  if  they  give  much  ash,  which  is  not  alkaline,  they  were  mixed  with  earthy 
phosphates.  If  the  ash  is  strongly  alkaline,  but  insoluble  in  water,  they  either  contain 
lithate  of  magnesia  or  oxalate  of  lime,  which  has  been  burned  caustic. — Am.  Ed. 

•f  There  is  a  variety  of  this  calculus  which  is  remarkably  smooth  and  pale-coi'J'.lred,  and 
usually  contains  a  mixture  of  the  Lithate  of  Ammonia.  From  the  smallness  f  their  size, 
and  their  general  appearance,  they  have  been  termed  Hempseed  calculi. 

X  The  Mulberry  Calculi  (oxalate  of  lime)  are  not  always  of  a  dark  colour :  sometimes  they 
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Chemical  Characters. — In  the  flame  of  the  spirit-lamp  it  swells 
out  into  a  white  efflorescence,  which  is  quick-lime^  and  will  redden 
turmeric  paper.  It  is  also  to  be  distinguished  from  the  phosphates 
by  being  nearly  insoluble  in  acetic  acid. 

4.  PHOSPHATE  OF  LIME,  OR  BONE-EARTH  CALCULUS. 

External  Characters. — Form,  frequently  smooth  on  its  surface, 
and  polished  like  porcelain ;  colour,  pale  brown  j  texture,  regularly 
laminated;  it  is  seldom  of  large  size,  and  is  not  very  common.* 

Chemical  Characters. — It  is  generally  quite  infusible,  or  fusible 
with  extreme  difficulty.  It  is  soluble  in  hydrochloric  acid,  and  is 
reprecipitated  by  pure  ammonia. 

5.  THE  TRIPLE-PHOSPHATE  CALCULUS. 

External  Characters. — Form,  surface  uneven,  and  studded  with 
minute  shining  crystals ;  colour,  nearly  white  j  texture,  not  lamina- 
ted, but  pulverulent. 

Chemical  Characters. — Before  the  blo\vpipe  it  gives  ofFthe  odour 
of  ammonia,  and  at  length  melts  with  difficulty.  By  the  action  of 
caustic  potass  it  also  yields  ammonia.  It  is  much  more  soluble 
than  the  preceding  species  in  dilute  acids,  from  which  it  is  again 
precipitated  by  ammonia  in  its  original  crystallized  form. 

6.  THE  MIXED,  OR  FUSIBLE  CALCULUS. 

External  Characters. — Form,  a  friable  mass,  leaving  a  white 
dust  on  the  fingers ;  colour,  whiter  than  any  of  the  other  species. 
It  often  assumes  a  very  large  size  ;  it  is  of  frequent  occurrence. 

Chemical  Characters. — We  have  seen  that  the  calculous  ingre- 
dients of  which  it  is  compounded,  viz..  Phosphate  of  Lime,  and  the 
Triple  Phosphate  of  Ammonia  and  Magnesia,  are  each  separately  in- 
fusible, and  yet  in  combination  a  body  is  produced  so  fusible  be- 
fore the  blowpipe  as  to  have  gained  the  epithet  Fusible.^  It  also 
■dissolves  readily  in  acids,  and  particularly  in  dilute  hydrochloric 
acid ;  and  if  to  the  solution  (not  too  acid)  the  oxalate  of  ammonia 
be  added,  the  lime  is  precipitated  alone,  and  the  magnesia  may  be 
afterward  separated  by  the  addition  of  pure  ammonia. 

7.  THE  ALTERNATING  CALCULUS. 
External  Chakacters. — Its  section  exhibits  diffisrent  concentric 

are  of  a  light  colour,  and  very  small,  resembling  hempseed.  Berzelius  states  that  he  has 
seen  them  white  and  light  yellow,  forming  a  firm  aggregation  of  sharp-edged  crystals. 
Marcet  attributes  the  brown  colour  of  these  calculi  to  blood  effused  on  them  from  the  irri- 
tation which  their  sharp,  angular  tubercles  produce  in  the  urinary  passages.  Berzelius, 
however,  doubts  this,  and  attributes  their  colour  to  the  same  animal  matter  which  depos- 
ites  from  tlie  urine  with  other  insoluble  salts  of  lime.  Calculi  of  this  description  are  very 
frequent,  especially  among  children. — Am.  Ed. 

*  Prostatic  Calndi  generally  consist  of  phosphate  of  lime,  and  a  small  portion  of  the  car- 
bonate, with  some  animal  matter. 

+  In  connexion  with  this  subject,  I  cannot  resist  the  pleasure  of  introducing  an  anec- 
dote, which  I  have  published  in  my  life  of  Sir  H.  Davy,  so  highly  illustrative  of  that  habit 
of  minute  observation  which  enabled  Dr.  Wollaston  to  press  into  his  service  at  the  mo- 
ment such  ordinary  and  familiar  materials  as  would  never  have  occurred  to  less  observing 
chemists.  Mr.  Brande  had  called  upon  Dr.  Wollaston  to  consult  him  upon  the  subject  of 
a  urinarj'  calculus ;  upon  his  finding  it  refractory  under  the  blowpipe,  he  took  up  his  ivory 
paper-folder,  and  scraping  off  a  fragment,  placed  it  on  the  specimen,  when  it  instantly  fu- 
sed. 
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laminae  ;  hence  its  general  appearance,  texture,  and  chemical  characters 
will  vary  with  its  composition.  Some  remarks  with  regard  to  the  gen- 
eral disposition  of  its  ingredients  have  been  already  noticed  (318). 

8.  THE  MIXED  OR  COMPOUND  CALCULUS. 

External  Characters. — Form,  generally  small,  and  is  more  fre- 
quently found  in  early  life  ;  its  characters  are  necessarily  of  an  ambig- 
uous nature,  and  will  vary  with  its  composition,  but  it  usually  assumes 
more  or  less  of  the  characters  of  the  predominant  ingredient. 

Such  are  the  more  usual  species  of  calculi ;  there  are  a  few  others, 
but  of  such  rare  occurrence  as  not  to  require  any  description  in  this 
work :  e.g.,  The  Cystic  Oa;zd'e,"and  the  Xanthic  Oxide  Calculi ;  the  Fi- 
brinous Calculus,  which  latter  consists  principally  of  the  fibrin  of  the 
blood ;  and  the  Carbonate  of  Lime  Calculus.* 

in.  The  Condition  of  the  System  under  which  Deposites  take 
PLACE,  or  the  Causes  by  which  they  are  induced. 

323.  The  line  of  demarcation  by  which  healthy  and  morbid  urine  are 
separated  from  each  other  is  so  vague  and  fugitive,  that  it  is  not  easy 
to  define  its  limits  ;  nor,  generally  considered,  are  slight  deviations  of 
any  material  importance  ;  the  boundary  is  daily  exceeded  by  persons  in 
ordinary  health,  not  only  without  mischief,  but  without  even  any  con- 
sciousness of  the  event ;  slight  excesses  or  errors  in  diet,  unusual  exer- 
cise, or  unaccustomed  rest,  may  produce  a  passing  influence  upon  the 
character  of  the  urine  ;  but  of  such  little  moment  are  such  occasional 
deposites  regarded,  that  Dr.  Prout  has  distinguished  them  by  the  term  of 
"  Sediments  of  Health  ;"  indeed,  they  may  sometimes  be  considered 
even  as  salutary  excretions,  carrying  off  from  the  blood  unassimilated 
matters,  which,  if  retained,  might  become  sources  of  mischief;  but  to 
these,  again,  there  is  a  limit,  which  the  judgment  of  the  practitioner  can 
alone  determine.  The  continuance  of  such  sediments  would,  moreover, 
denote  a  state  of  the  system  which,  under  the  necessary  circumstances, 
might  raise  them  into  the  importance  of  gravel  or  of  stone,  of  which 
they  are  the  elements. 

324.  It  has  been  stated  that  there  are  two  very  distinct  species  of 
deposite,  the  one  consisting  of  lithic  acid,  the  other  of  phosphoric  acid, 
in  combination  with  different  bases.     The  state  of  the  system,  in  its 

*  The  most  common  calculi  in  this  country,  as  well  as  in  England,  are  those  composed 
of  lithic  acid ;  then  the  fusible  calculi;  then  such  as  consist  of  alternating  layers  of  lithic 
acid,  phosphate,  and  oxalate  of  lime.  Of  a  thousand  English  calculi,  372  were  composed  of 
lithic  acid  alone,  or  with  a  small  admixture  of  lithate  of  ammonia,  and  oxalate,  or  phosphate  of 
lime  ;  253  were  composed  of  earthy  phosphates  (fusible  calculi) ;  233  of  alternating  layers  of 
lithic  acid,  oxalate  of  lime,  and  earthy  phosphates  ;  142  of  oxalate  of  lime.  The  relative  propor- 
tion of  the  ingredients  varies,  of  course,  in  different  countries,  according  to  differences  in 
climate,  food,  occupations,  and  customs.  Rapp  found  in  Wurtemberg,  among  81  calculi, 
22  composed  of  oxalate  of  lime  alone ;  and  34  in  which  this  salt  was  mixed  with  other  sub- 
stances {i.  e.,  56  containing  oxalate  of  lime)  ;  only  7  of  lithic  acid  alone ;  and  nine  of  lithic 
acid  mixed  with  earthy  phosphates  ;  1  fiLsible  calculi ;  one  of  lithate  of  ammonia  ;  and  one  of 
earthy  phosphates,  with  13  per  cent,  of  carbonate  of  lime.  Calculi  in  dogs  are  composed  of 
lithic  acid,  phosphate  of  lime,  double  phosphate  of  ammonia  and  mugnesia,  oxalate  of  lime,  cystin, 
and  mucus  ;  in  horses,  of  carbonate  of  lime  and  magnesia,  phosphate  of  lime,  double  phosphate  of 
ammonia  and  magnesia,  and  fat ;  in  oxen,  sheep,  swine,  and  rabbits,  of  carbonates  and  phosphate  of 
lime  and  magnesia,  and  of  doiMe  phosphate  of  ammonia  and  magnesia.  Rats  are  very  often 
affected  with  calculi,  consisting  of  oxalate,  phosphate,  and  carbonate  of  lime.  Fish  also,  es- 
pecially the  genus  Accipenser,  are  not  exempt  from  calculi,  composed  chiefly  of  phosphate  of 
lime. — Am.  Ed, 
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relation  to  these  deposites,  is  as  different  as  the  deposites  themselves. 
The  lithic  acid  diathesis  always  denotes  a  sthenic,  while  the  phosphatic 
diathesis  is  as  strongly  indicative  of  an  asthenic  condition.  In  the  one 
case  the  urine  is  generally  acid,  in  the  other  its  tendency  is  to  become 
alkaline.  The  decomposition  of  the  Lithate  of  Ammonia  takes  place 
from  the  action  of  an  acid,  and  it  is  probable  that  in  the  living  body  the 
Lactic  Acid  is  the  agent  by  which  it  is  effected,  although  in  some  cases 
we  may  suppose  that  it  is  at  once  secreted  in  a  free  state  by  the  kidney. 
Now  the  lactic  acid,  as  already  stated  (231),  is  one  of  those  forms  in 
which  Nature  expels  excrementitious  matter  from  the  system,  through 
the  pores  of  the  skin,  or  through  the  kidneys  ;  if,  therefore,  it  should  be 
abundantly  secreted,  or  its  usual  exit  through  the  medium  of  the  per- 
spiration be  obstructed,  a  preternatural  quantity  will  be  thrown  upon  the 
kidneys,  and  lithic  acid  be  thus  precipitated.  This  view  receives  con- 
firmation from  the  experiments  of  Dr.  Prout,  who  says  that  he  has  ob- 
served a  superabundance  of  the  Lactate  of  Urea  in  urine  depositing 
lithic  acid.  Dr.  Wilson  Philip,  in  a  paper  published  in  the  Medical 
Transactions,  maintains  that  the  precipitating  acid,  in  a  state  of  health, 
is  thrown  off  by  the  skin,  and  that  it  is  by  an  obstruction  of  its  functions 
that  the  lithic  acid  is  deposited.  Dr.  Scott,  and  other  tropical  practi- 
tioners, have  stated  that  calculous  diseases  are  almost  unknown  in  those 
latitudes,  which  would  certainly  seem  to  connect  the  active  function  of 
the  skin*  with  the  absence  of  urinary  deposites.  Mr.  Copland  Hutchin- 
son, in  a  paper  published  in  the  Medico-Chirurgical  Transactions,  has 
shown  a  comparative  rarity  of  calculous  disorders  in  British  seamen. 
Can  the  saline  quality  of  their  food,  from  its  stimulating  influence  upon 
the  functions  of  the  skin,  ofl'er  any  explanation  of  the  fact  ?t 

325.  Indigestion  is  the  common  cause  of  the  deposition  of  lithic  acid. 
I  have  for  many  years  been  in  the  habit  of  inspecting  the  urine  of  dys- 
peptic patients,  and  I  have  obtained  ample  evidence  of  the  intimate 
connexion  which  subsists  between  imperfect  assimilation  and  the  occur- 
rence of  such  sediments.  They  are  also  very  usual  indications  of  that 
state  of  the  system,  so  ably  described  by  Dr.  Barlow,  under  the  name  of 
Excrementitious  Plethora  (230),  and  which,  where  a  predisposition  to 
the  disease  exists,  may  induce  gout.  Sir  B.  Brodie  observes,  that  "  in 
what  are  called  the  better  classes  of  society,  you  find  the  deposition  of 
red  sand  to  exist  chiefly  in  adults,  but  in  the  lower  classes  you  find  it 
chiefly  among  children.  These  circumstances  are  easily  explained. 
Adults  in  an  affluent  condition  usually  lead  a  more  luxurious  and  indo- 
lent life  than  their  children  ;  while  among  those  of  the  lower  orders  the 
diet  of  the  children  is  generally  unwholesome,  and  little  attention  is  paid 
to  the  various  derangements  of  the  digestive  organs  to  which  they  are 
liable. 

326.  Unlike  the  lithic  acid  deposites,  the  phosphatic  sediments  denote 
a  cachetic  or  asthenic  state  of  the  system ;  alkaline  urine  is  the  result 
of  debility.  Sir  B.  Brodie  has  well  illustrated  this  subject  by  the  fol- 
lowing case.      "  A  gentleman  who  attended  my  lectures  called  to  con- 

*  Six  Gilbert  Blane,  many  years  since,  noticed  an  apparent  connexion  between  cutane- 
ous eruptions  and  urinary  deposites,  and  the  truth  of  the  observation  has  been  confirmed  by 
experience  ;  Dr.  Prout  observes  that  he  has  no  doubt  upon  the  subject. 

t  Sir  B.  Brodie  is  disposed  to  question  the  fact  of  seamen  being  less  liable  to  such  dis- 
eases. "  If  you  bear  in  mind,"  says  he,  "  the  greater  prevalence  of  the  disease  among  chil- 
dren, and  those  who  are  advanced  in  life,  and  recollect  that  among  sailors  there  are  no 
children,  and  very  few  old  men,  you  have  a  sufficient  explanation  of  the  fact  in  question. 
Besides,  it  must  be  difficult  to  obtain  sufficiently  accurate  data  for  an  opinion." 

D  D 
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suit  me  concerning  his  general  health.  After  a  careful  inquiry,  I  was 
not  able  to  discover  any  marks  of  local  disease.  It  was  not  one  func- 
tion in  particular,  but  all  his  functions,  that  were  deranged.  He  had 
been  in  the  habit  of  sitting  up  to  write  out  his  notes  until  two  in  the 
morning :  he  had  risen  from  his  bed  at  six ;  he  had  worked  all  day  both 
with  his  hands  and  his  head  ;  in  short,  he  was  suffering  from  excessive 
labour  of  both  body  and  mind.  I  said  to  him,  '  Your  case  is  not  one 
which  medicine  alone  will  cure ;  you  must  study  less  and  sleep  more. 
Your  system  is  in  that  state  which  will  lead  to  your  having  alkaline 
urine,  if  you  have  it  not  already.'  He  went  into  the  adjoining  room  to 
make  water,  and  immediately  on  its  being  voided  I  tested  the  urine, 
and  found  it  to  be  alkaline,  as  I  had  anticipated."  Whatever  depresses 
the  power  of  life  disposes  the  urine  to  become  alkaline  ;  hence  injuries 
of  the  spine,  at  first  noticed  by  Sir  B.  Brodie,  are  frequently  followed 
by  such  an  effect.*  The  transformation  of  urea  into  carbonate  of  am- 
monia is  generally  the  source  from  which  the  phosphate  of  magnesia 
derives  its  ammoniacal  precipitant  if  and  this  may  take  place  in  the 
bladder  in  cases  where  it  has  lost  its  governing  power,  as  from  diseases 
in  the  spinal  marrow,  or  from  some  local  affection  of  the  bladder,  or 
prostate  gland,  in  consequence  of  which  the  urine,  being  detained, 
undergoes  an  incipient  process  of  putrefaction  ;  hence  in  elderly  people, 
who  are  frequently  incapable  of  wholly  evacuating  the  bladder,  the  de- 
position of  the  triple  phosphate  is  very  common.  Alkaline  urine  is  also 
highly  deleterious  in  another  point  of  view,  by  acting  as  an  irritating 
application  to  the  membranous  surfaces  with  which  it  comes  in  contact ; 
after  some  time  it  induces  a  chronic  inflammation  of  the  mucous  mem- 
branes of  the  kidneys  and  ureter,  extending  to  that  of  the  bladder,  the 
consequence  of  which  is  the  formation  of  a  ropy,  adhering  mucus,  ac- 
companied with  a  deposition  of  lime,  to  such  an  extent  even  as  occa- 
sionally to  be  voided  like  fragments  of  mortar  :  and  should  it  be  blended 
with  the  triple  phosphate,  would  give  origin  to  the  "  Fusible"  calculus. 
Upon  this  subject  the  practical  observations  of  Sir  B.  Brodie  are  most 
valuable  ;  and  to  his  excellent  lectures  upon  calculous  diseases^  I  must 
refer  the  reader. 

IV.  The  REMEDIAL  MEANS  BY  WHICH  DEPOSITES  MAY  BE  PREVENTED. 

327,  As  urinary  deposites  are  to  be  viewed  as  indications  of  constitu- 
tional disturbance,  our  prime  object  will  be  to  correct  the  particular  con- 
dition of  the  system  upon  which  they  depend.  At  the  same  time,  it  may 
be  essential  to  adopt  such  chemical  means  as  may  prevent  their  depo- 
sition in  the  form  of  gravel  or  calculus. 

328.  We  have  stated  that  the  deposition  of  the  Lithates  denotes  an 
imperfect  performance  of  the  digestive  functions,  and  is  generally  ac- 

*  "  It  is  a  very  old  opinion,"  says  Dr.  Prout,  "  that  injuries  of  the  back  produce  alkaline 
urine  ;  it  also  appears  to  hold  in  other  animals  as  well  as  in  man ;  thus  I  have  frequently 
observed  jaded  and  worn-out  horses  pass  great  quantity  of  lime  in  their  urine  ;  I  have 
known  the  same  also  to  take  place  in  dogs,  and  particularly  in  those  of  the  sporting  kind ; 
and  in  both  these  instances  have  thought  it  probable  that  the  circumstance  was  connected 
with  some  strain  or  injury  of  the  back,  produced  by  over-exertion,  or  other  causes." 

■f  W^henever  the  urine  undergoes  an  incipient  process  of  decomposition,  ammonia  will 
be  generated.  I  have  in  my  possession  a  splendid  specimen  of  the  triple  phosphate  pro- 
duced by  the  dripping  of  urine  on  a  beam  of  wood :  it  had  been  taken  from  a  privy  in  the 
borough.  I  lent  the  specimen  to  the  late  Mr.  Wilson,  for  exhibition  at  his  lectures,  and  he 
has  published  a  description  of  it  in  his  work  on  the  Urinary  Organs. 

X  Medical  Gazette  before  quoted. 
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companied  by  an  overloaded  or  plethoric  state  (321).  The  indication 
in  such  a  case  is  to  restore  the  assimilative  organs  to  a  healthy  condi- 
tion, by  a  judicious  regulation  of  the  diet  and  habits  of  the  patient.  The 
decomposition  of  the  Lithate,  and  the  consequent  deposite  of  the  insolu- 
ble lithic  acid,  constituting  "  Red  Gravel"  is  the  eflect  of  an  acid  re- 
agent generated  in  the  system.  To  counteract  which,  care  must  be 
taken  to  avoid  such  articles  of  food  as  are  likely  to  become  acescent  ;* 
and,  at  the  same  time,  we  must  endeavour  to  promote  a  healthy  action 
of  the  skin  by  exercise,  and,  if  necessary,  by  the  use  of  vapour-baths,t 
by  which  the  system  will  be  relieved  from  the  acid  matter  which  must 
otherwise  pass  off  by  the  urine  (324).  The  antilithic  medicines  to  be 
employed  in  such  cases  are  the  several  alkalies,  and  alkaline  earths, 
especially  magnesia.  Dr.  Prout  prefers  patass  to  soda,  for  the  reason 
already  stated  (245),  and  its  carbonate  is  found  to  answer  as  effectually 
as  the  alkali,  while  it  has  the  advantage  of  being  less  liable  to  disagree 
with  the  stomach.  Mr.  Hatchett  first  proposed  the  carbonate  of  mag- 
nesia, in  doses  of  9j  to  jj,  as  a  valuable  substitute  for  alkaline  remedies 
in  cases  of  the  lithic  acid  diathesis  ;  but  as  its  insolubility  must  render 
its  absorption  doubtful,  its  beneficial  operation  must  principally  depend 
upon  its  neutralizing  the  excess  of  acid  in  the  first  passages ;  and  in 
this  way  there  can  be  no  doubt  of  its  antilithic  agency,  for  the  first  link 
in  the  series  of  actions,  which  cause  the  disposition  to  these  deposites, 
has  its  origin  in  the  stomach  ;  "  but,"  says  Dr.  Marcet,  "  such  is  the 
tendency  which  the  public  has  to  overrate  the  utility  of  a  new  practice, 
or  to  take  a  mistaken  view  of  its  proper  application,  that  there  is  every 
reason  to  believe  the  use  of  magnesia  has  of  late  years  become  a  fre- 
quent source  of  evil  in  calculous  complaints."  The  same  observation 
will  equally  apply  to  the  use,  or,  I  should  rather  say,  to  the  abuse  of  al- 
kalies ;  Sir  B.  Brodie  has  very  justly  observed,  that  in  the  exhibition 
of  these  chemical  remedies,  much  caution  is  necessary  ;  the  practitioner 
should  be  provided  with  paper,  coloured  blue  by  an  infusion  of  litmus, 
and  also  with  the  same  test  slightly  reddened  by  immersion  in  a  very 
weak  acid.  Healthy  urine  will  turn  the  blue  paper  a  little  red,  and  al- 
kaline medicines  ought  not  to  be  given  in  such  a  dose,  or  to  such  an  ex- 
tent, as  altogether  to  destroy  this  property  ;  still  less  ought  the  urine 
to  be  rendered  alkaline ;  should  it,  for  instance,  turn  the  red  test-paper 
blue,  the  patient  will  be  in  danger  of  suffering  from  a  deposition  of  the 
phosphates.  Lime-water  has  also  been  recommended,  as  being  less 
likely  to  occasion  that  irritability  of  the  stomach  which  commonly  fol- 
lows the  long-continued  use  of  the  fixed  alkalies.     From  the  theory  fre- 

*  It  is  not  possible  to  enumerate  the  obnoxious  articles,  as  persons  are  very  differently 
affected  by  the  same  kind  of  food.  There  are  some,  however,  which  may  be  mentioned, 
as  more  particularly  liable  to  create  a  tendency  to  this  deposite.  In  the  first  place,  a  diet 
wholly  composed  of  animal  food  is  objectionable ;  it  should  be  mixed  with  a  fair  proportion 
of  well-dressed  vegetables.  Hard  duntplings,  and  heavy,  ill-fermented  bread,  crude  vege- 
tables, unripe  fruit,  pastry,  &;c.,  are  liable  to  produce  this  deposite.  Among  liquids,  the 
free  use  of  acid  wines,  or  such  as  have  a  tendency  to  become  acid  in  the  stomach  from  an 
excess  of  sugar,  are  highly  objectionable.  1  confess  1  am  not  disposed  to  concur  with  Dr. 
Prout  in  his  general  censure  of  malt  liquors.  If  sound  and  well  fermented,  they  may  even 
assist  digestion,  upon  a  principle  already  explained  (83).  There  has  long  existed  a  popu- 
lar prejudice  in  favour  of  the  antihthic  virtues  of  malt  liquor,  and  I  see  no  good  reasons 
for  rejecting  it.  In  the  observations  made  upon  the  bills  of  mortality,  in  the  year  1662,  by 
an  ingenious  citizen,  concerning  the  increase  of  some  diseases  and  the  decrease  of  others, 
it  is  said,  "The  stone  and  strangury  decreaseth  from  the  drinking  of  ale." 

t  Sir  B.  Brodie  strongly  recommends  the  use  of  the  hot  air  bath  for  producing  copious 
perspiration  in  these  cases,  and  he  observes  that  the  perspired  matter  so  produced  is  high- 
ly acid,  reddening  the  blue  litmus  paper  even  more  readily  than  it  is  reddened  by  the  urine. 
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quently  adverted  to  in  this  volume  (132),  the  fact  first  noticed  by  Sir  Gil- 
bert Blane  admits  of  a  ready  explanation,  viz.,  that  an  alkali,  although 
exhibited  in  combination  vi^ith  citric  acid,  will  equally  affect  the  urine ; 
the  common  saline  draught  will  therefore  offer  an  agreeable  mode  of 
administering  an  alkaline  antilithic*  The  occasional  interposition  of 
an  aperient  will  also  be  necessary  during  an  alterative  course,  but  we 
must  not  combine  it  with  the  antilithic,  nor  so  administer  it  as  it  may 
interfere  with  its  absorption,  if,  at  least,  it  be  our  object  that  the  latter 
should  reach  the  kidney ;  for  it  is  a  law  which  I  have  already  attempt- 
ed to  establish,  that  Catharsis  will  suspend  the  process  of  absorption  (134). 
I  have  known  a  brisk  cathartic  frequently  give  an  immediate  check  to 
the  deposition  of  lithic  acid,  by  its  salutary  influence  upon  the  digestive 
organs.  The  benefits  arising  from  the  exhibition  of  antacids  in  these 
cases  is  often  very  materially  promoted  by  a  judicious  combination  with 
other  remedies.  The  union  of  potass  and  ammonia  with  the  infusion 
of  Serpentaria  is  a  combination  to  which  I  attach  much  value  ;  the  latter 
ingredient,  while  it  determines  to  the  skin,  renders  the  stomach  more 
tolerant  of  the  alkali.  Under  the  class  of  antilithics,  I  have  given  a 
formula  for  its  preparation.  As  the  urine  is  most  acid  about  three  or 
four  hours  after  dinner,  alkaline  remedies  should  be  given  at  that 
period. 

329.  The  recent  experiments  of  Dr.  Ure  have  led  to  the  singular 
conclusion  that  benzoic  acid  has  the  property  of  converting  the  Lithic 
into  the  Hippuric  acid  (310).  If  this  be  true,  we  are  presented  with 
an  agent  that  may  be  very  usefully  applied.  Upon  this  subject  Dr.  Ure 
states,  that  either  the  benzoic  acid  itself,  or  a  benzoic  salt,  will  fulfil 
the  desired  indication,  the  dose  being  regulated  according  to  the  state 
of  the  renal  secretion.  Since,  however,  the  acid  is  liable  to  irritate  the 
fauces,  unless  administered  in  a  liquid  form,  and  as  a  large  proportion 
of  water  would  be  necessary  for  its  solution,  he  proposes  to  combine  it 
with  the  Phosphate  or  Biborate  of  Soda,  either  of  which  salts  will  en- 
hance its  solubility  without  abating  its  specific  power.  Thus  four 
parts,  by  weight,  of  the  former,  or  one  part  and  a  half  of  the  latter,  will 
enable  a  comparatively  small  proportion  of  distilled  water  to  take  up 
one  of  the  acid.  Now  phosphate  of  soda  not  only  serves  to  hold  ben- 
zoic acid,  but  likewise  hippuric  acid,  in  solution,  a  point  of  some  im- 
portance, since  any  excess  of  this  latter  acid,  which  might  be  accident- 
ally present  in  the  urine,  would  remain  dissolved  by  means  of  the  neu- 
tral phosphate  of  soda,  or  the  triple  phosphate  of  soda  and  ammonia 
naturally  existing  in  that  secretion. f  The  reader  will  find  the  neces- 
sary formulae  under  the  antilithic  prescriptions, 

330.  In  concluding  our  remarks  upon  the  methods  of  treating  lithic 
acid  deposites,  we  must  repeat  our  conviction  of  the  great  importance  of 
attention  to  diet,  and  to  the  healthy  condition  of  the  skin ;  for  effecting 
the  latter  object,  air  baths,  frictions,  exercise,  and  flannel  will  be  found 
important  auxiliaries.     It  has  been  stated  that  lithic  acid  deposites  may 

*  Some  of  the  alkaline  mineral  waters  will  be  found,  not  only  agreeable,  bnt  efficacious 
remedies.  Those  of  Vichy,  which  are  strongly  impregnated  with  the  carbonate  of  soda, 
with  an  excess  of  carbonic  acid,  deservedly  enjoy  a  high  reputation.  The  "  Liquor  Po- 
tasscB  Effervescens"  of  our  Pharmacopoeia  is  also  a  valuable  medicine. — See  Antacids. 

t  The  action  of  lithic  acid  upon  the  phosphate  of  soda  is  to  convert  this  salt  into  a  bi- 
phosphate,  by  uniting  with  one  half  of  its  base,  and  becoming  thus,  in  its  turn,  the  Lith- 
aie  of  Soda.  Upon  which  fact  Dr.  Ure  offers  the  following  ingenious  speculation :  "  It 
appears  to  me  to  furnish  a  simple  and  rational  explanation  of  the  mode  of  formation  of  lith- 
ate  of  soda,  the  basis  of  gouty  concretions,  or  chalk-stones." 
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be  occasionally  regarded  as  salutary  (320) ;  that  is  to  say,  they  may 
carry  off  from  the  system  some  deleterious  matter,  which,  by  the  action 
of  the  kidneys,  is  separated  in  that  peculiar  form.  It  would,  moreover, 
appear  that  there  exists  a  class  of  remedies  which  might  not  unaptly  be 
termed  Lithagogues,  since  they  induce  the  renal  organs  to  secrete  a 
superabundant  proportion  of  the  Lithates,  in  cases  where  we  may  rea- 
sonably suspect  the  presence  of  a  materies  morbi  in  the  system  ;  such, 
for  example,  are  certain  stimulating  diuretics,*  and  colchicum.  If, 
however,  we  employ  these  agents  for  such  an  object,  we  should  be  care- 
ful to  examine  the  urine,  with  a  view  to  check  an  excess  of  acid,  by 
which  the  lithic  acid  might  be  deposited  in  its  crystalline  form.  To 
meet  these  views,  the  practitioner  will  find  several  formulae  which  I 
have  ventured  to  designate  as  Lithagogues.^ 

331.  In  adopting  measures  for  checking  the  deposition  of  the  Phos- 
phates, the  practitioner  will  remember  that  he  has  to  deal  with  a  condi- 
tion of  the  system  very  different  from  that  which  characterized  the 
Lithic  Acid  diathesis  (321,  323).  He  has  to  build  up  a  constitution 
broken  down  by  care  or  labour,  or  by  the  inroads  of  organic  disease  ; 
he  will  therefore  be  called  upon,  according  to  the  circumstances  of  each 
particular  case,  to  administer  constitutional  remedies,  for  which  no  gen- 
eral rule  can  be  given  ;  although  he  may  derive  some  important  hints 
for  practice  from  the  precepts  we  have  endeavoured  to  inculcate  under 
the  consideration  of  stimulants  (56),  At  the  same  time  there  is  an  im- 
portant chemical  question  involved  in  the  treatment,  and  since  the  rem- 
edies which  this  science  may  suggest  are  not  incompatible  with  the 
medicinal  operations  of  vital  agents,  both  may  very  frequently  be  com- 
bined with  advantage,  as  the  practitioner  will  hereafter  learn. 

332.  As  the  Phosphates  are  deposited  by  an  alkaline  reaction  of  the 
urine,  it  is  evident  that  Acids  are  the  appropriate  antilithics  ;  but  we 
ought  to  be  well  satisfied  with  respect  to  the  condition  of  the  urine  and 
its  deposites  before  we  prescribe  either  an  acid  or  an  alkali ;  it  is  evi- 
dent that  whenever  that  natural  acidity  of  the  urine  is  neutralized,  which 
is  necessary  for  keeping  the  phosphoric  salts  in  solution,  we  shall  pro- 
duce a  sabulous  deposite  ;  hence,  says  Mr.  Brande,  it  occurs  in  persons 
who  drink  soda-water,  or  take  magnesia  in  excess.  In  cases  indicating 
the  expediency  of  an  acid,  the  Hydrochloric  or  Nitric  will,  in  my  judg- 
ment, be  found  as  convenient  and  effectual  as  any  that  can  be  adminis- 
tered. Mr.  Brande  proposes  Cream  of  Tartar  for  this  purpose  :  upon 
this  point,  however,  I  differ  from  him,  toto  coeJo ;  for  this  salt,  to  say 
the  least  of  it,  is  questionable  in  its  mode  of  operation  ;  for  although 
its  first  impression  upon  the  stomach  may  be  that  of  an  acid,  the  sub- 
sequent processes  of  digestion  decompose  it,  and  eliminate  its  base, 
which,  being  carried  to  the  kidneys,  will  act  the  part  of  an  alkali.  I 
have  seen  a  white  sabulous  deposite,  consisting  of  the  phosphates  in  the 

*  Dr.  Marcet  tells  us  that  he  was  informed  by  Dr.  Henry  that  he  had  seen  several  in- 
stances in  which  a  quack  medicine,  apparently  composed  of  turpentine  and  opium,  pro- 
duced a  very  large  secretion  of  lithic  acid. 

+  While  correcting  the  present  sheet,  a  case  has  occurred  in  my  own  practice,  highly  il- 
lustrative of  these  views.  A  strong  athletic  person,  evidently  labouring  under  a  redundan- 
cy of  nutritive  matter,  had  for  several  days  been  suffering  from  an  attack  of  rheumatism  in 
his  several  joints.  Having  been  freely  purged,  I  gave  him  half  drachm  doses  of  the  wine 
of  colchicum  every  six  hours  ;  after  the  second  dose,  the  urine,  which  had  been  only  slight- 
ly turbid,  became  so  loaded  with  lithate  of  ammonia  as  to  give  it  considerable  consistency. 
The  pains  were  materially  mitigated,  and  in  the  course  of  three  days  were  entirely  re- 
moved, after  which  the  water  regained  its  transparency.  I  regret  that  I  did  not  ascertain 
the  quantity  of  lithic  acid  deposited,  but  it  must  have  been  very  considerable. 
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urine,  after  the  constant  use  of  Imperial  as  a  beverage,  which  I  am  at  a 
loss  to  explain  upon  any  other  principle. 

333.  In  cases  of  alkaline  urine,  associated  with  the  secretion  of -ropy 
mucus,  and  its  accompanying  phosphate  of  lime,  attention  must  be  di- 
rected to  the  bladder,  in  order  to  subdue  any  insidious  chronic  inflam- 
mation or  irritation  that  may  exist  in  that  organ.  As  a  medicinal  agent, 
Sir.  B.  Brodie  considers  a  decoction  of  the  root  of  the  Pareira  (Cissam- 
pelos  Pareira)  to  have  a  specific  influence  in  restraining  the  morbid  se- 
cretion ;  and  as  it  is  not  incompatible  with  acids,  it  may  furnish  a  con- 
venient vehicle  for  their  exhibition. 

V.  The  means  by  which  calculous  deposites,  retained  in^the 

BODY,  MAY   BE   REMOVED. 

334.  Having  disposed  of  the  modus  operandi  of  antilithics,  we  ap- 
proach the  far  less  satisfactory  subject  of  Lithonthryptics.  A  calculus 
having  been  once  formed,  it  is  very  doubtful  how  far  we  can  succeed  in 
redissolving  it  by  chemical  means  ;  for  although  those  bodies  are  unor- 
ganized, and  therefore  free  from  the  control  of  the  living  principle,  yet 
the  powerful  resistance  which  the  cohesive  force  opposes,  and  the  small 
surface  which  they  present  to  the  decomposing  agent,  in  proportion  to 
their  mass,  must  render  such  a  concentration  of  chemical  power  neces- 
sary for  their  solution,  as  neither  the  stomach  nor  bladder  could  bear 
with  impunity.  If,  however,  we  are  unable  to  succeed  in  materially 
affecting  large  concretions,  yet.  Dr.  Marcet  observes,  we  may  make  an 
impression  upon  small  calculi,  so  as  to  blunt  their  sharp  edges,  and  en- 
able them  to  be  discharged  by  the  urethra  with  less  difficulty  or  incon- 
venience :  we  may  even  do  more,  we  may  convert  a  rough  into  a  smooth 
calculus ;  and  we  may  prevent  its  farther  increase  by  modifying  the 
character  of  the  urine  ;  but  to  etfect  these  objects,  great  care  and  judg- 
ment are  necessary,  or  we  may  aggravate  the  evils  which  we  thus  attempt 
to  palliate.  If  a  lithic  acid  calculus  be  present  in  the  bladder,  its  in- 
crease may  be  prevented  by  alkalies ;  but  should  these  be  carried  too 
far,  we  shall  occasion  a  deposite  of  the  phosphates.*  "  You  will  often 
hear,"  says  Sir  B.  Brodie,  "  that  under  the  use  of  alkalies,  calculi  have 
come  by  the  urethra,  broken  down  into  fragments,  but  which  are,  in  re- 
ality, not  the  old  stone  dissolved,  but  a  new  formation.  They  are  actu- 
ally generated  by  the  alkalies,  the  mischievous  consequence  of  the  in- 
discreet and  unscientific  exhibition  of  these  remedies.  Such  cases,  in- 
stead of  adding  to  the  laurels  of  surgery,  only  show  how  this  important 
and  useful  art  may  become  a  source  of  evil  instead  of  good,  when  it 

*  This  occurred  in  the  case  selected  for  the  trial  of  Mrs.  Stephens's  solvent,  as  men- 
tioned at  page  90.  This  once  celebrated  nostrum  consisted  of  lime,  obtained  by  the  calci- 
nation of  the  shells  of  eggs  and  snails,  and  made  into  pills  with  soap.  A  decoction  was 
also  administered,  consisting  of  chamomile,  fennel,  parsley,  and  burdock,  together  with  a 
portion  of  Alicant  soap.  Her  observations  respecting  the  administration  of  these  remedies 
are  by  no  means  injudicious.  "  If,"  says  she,  "  these  medicines  produce  pain,  it  will  be  ne- 
cessary to  give  an  opiate  with  them,  and  it  must  at  all  times  be  a  principal  care  to  prevent 
a  looseness,  for,  if  this  should  happen,  it  would  carry  off  the  medicines ;  under  such  cir- 
cumstances, the  quantity  of  the  decoction,  since  it  is  laxative,  must  be  diminished,  and  oth- 
er suitable  means  be  taken  by  the  advice  of  a  physician."  This  remedy  has  been  rendered 
memorable  from  having  engaged  the  attention  of  the  celebrated  Stephen  Hales,  and  the  no 
less  distinguished  David  Hartley.  The  practice  of  giving  alkalies  in  calculous  disorders 
did  not,  however,  originate  with  Mrs.  Stephens.  Basil  Valentine  employed  a  fixed  alkaline 
salt  in  such  cases ;  and  Sennertus,  in  his  Praxis  Medica,  mentions  a  lithonthryptic  that 
was  in  great  esteem,  and  in  general  use  in  his  time,  which  consisted  of  one  ounce  of  Salt 
of  Tartar  dissolved  in  a  pint  of  Parsley  Water,  and  afterward  tinged  yellow  with  orange- 
peel. 
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falls  into  the  hands  of  the  inconsiderate  or  ignorant."*  What,  then,  it 
may  be  asked,  become  of  all  those  cases  which  stand  recorded  in  evi- 
dence of  the  disappearance  of  the  symptoms  of  calculus,  after  the  free 
use  of  the  alkalies  ?  They  are  to  a  certain  extent  fallacies  ;  in  some  of 
these  cases  the  stone  has  become  encysted;  Sir  B.  Brodie  has  related 
several  instances  of  this  kind,  and  has  pointed  out  another  circumstance 
which  may  occasion  alleviation,  viz.,  an  enlargement  of  the  prostate 
gland,  and  which  he  thus  explains  :  "  The  more  urgent  symptoms  pro- 
duced by  a  calculus  arise  from  its  coming  in  contact  with  the  internal 
orifice  of  the  urethra ;  but  where  the  prostate  is  enlarged,  making  a 
tumour  projecting  into  the  bladder,  this  is  in  great  measure  prevented. 
The  calculus  becomes  lodged,  as  it  were,  in  the  hollow  behind  the  tu- 
mour, and  is  thus,  in  a  certain  degree,  prevented  falling  down  on  the 
neck  of  the  bladder  ;  and  if  the  enlargement  of  the  prostate  supervenes 
on  a  stone  in  the  bladder,  the  symptoms  of  the  latter  disease  are  likely 
to  be  very  considerably  relieved."  Here,  then,  we  have  at  once  an  ex- 
planation of  many  oi  those  cases  which,  after  the  protracted  use  of  al- 
kalies, have  received  relief.  There  are,  however,  instances  of  allevia- 
tion having  been  produced  by  the  solvent  powers  of  the  alkali ;  in  that 
of  the  uncle  of  the  celebrated  Horace  Walpole,  recorded  by  himself  in 
the  Philosophical  Transactions  for  1750,  in  which  he  insisted  strongly 
upon  the  benefit  he  had  received  from  the  internal  use  of  soap  and  lime 
water,  the  stones  found  in  the  bladder  after  death  were,  according  to  Sir 
John  Pringle,  round  and  smooth,  and  gave  sufficient  evidence  of  having 
been  acted  upon  by  the  long-continued  use  of  these  medicines. 

335.  Independent,  however,  of  chemical  agency,  experience  has 
shown  that  alkalies  have  the  power  of  allaying  the  irritation  of  the  blad- 
der, and  promoting  the  flow  of  urine  ;  in  such  cases,  their  beneficial  ef- 
fects will  generally  be  enhanced  by  a  combination  with  opium,  as  first 
pointed  out  by  Sir  Gilbert  Blane. 

336.  The  mineral  acids  would  appear  to  exert  a  greater  solvent  influ- 
ence upon  calculi  consisting  of  the  Phosphates  than  the  alkalies  do 
upon  those  of  the. Lithic  Acid.  Sir  B.  Brodie  observes,  that  although  it 
may  not  be  possible  to  administer  them  by  the  mouth  in  such  quantities 
as  to  render  the  urine  sufficiently  acid  for  the  purpose,  we  are  not  to 
conclude  that  they  cannot  produce  the  effect  if  injected  into  the  bladder 
through  the  urethra.  He  accordingly,  several  years  since,  commenced 
a  series  of  experiments,  by  injecting  into  the  bladder  extremely  dilute 
nitric  acid,  which  he  gradually  increased  in  strength,  beginning  with 
one  minim  to  an  ounce  of  distilled  water.  The  instrument  employed 
for  this  purpose  is  a  catheter  composed  of  the  purest  gold.  It  has  a 
double  channel,  the  two  channels  being  separated  from  each  other  by  a 
longitudinal  septum  running  the  whole  length  of  the  instrument.  Each 
channel  terminates  by  a  distinct  tube  at  the  handle,  and  has  a  separate 
eye  or  opening  at  the  other  end  of  the  catheter ;  a  liquid  may  be  thus 
injected  into  the  bladder,  entering  it  by  one  passage,  and  flowing  out  of 
it  by  the  other,  so  that  there  may  be  a  current  through  the  bladder.  The 
liquid  is  to  be  injected  very  slowly,  and  to  be  used  over  and  over  again 

*■  Among  the  innumerable  varieties  of  empirics  which  abound  in  our  country,  we  have 
gravel  quacks,  who  claim  to  be  able  to  dissolve  stone  in  the  bladder  by  the  administration 
of  internal  remedies.  A  physician  in  the  city  of  New-York  advertises  a  Lithonthryptic,  which 
he  pretends  is  an  infallible  specific  in  such  cases.  We  need  not  add,  that  it  is  merely  an  al- 
kali, which,  instead  of  dissolving  the  old  stone,  produces  a  new  formation,  in  the  manner 
described  by  Sir  B.  Brodie. — Am.  Ed. 
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several  times.  After  which,  if  tested  by  a  concentrated  solution  of  am- 
monia, the  phosphates  will  be  precipitated.  I  am  desirous  of  drawing 
the  attention  of  the  practitioner  to  this  method,  because  it  is  applicable 
in  those  cases  in  which  neither  lithotomy,  nor  the  more  recent  lithotrit- 
ic  operation,  can  be  performed  with  safety  or  success,  viz.,  in  those  of 
the  deposition  of  the  phosphates,  accompanied  with  a  diseased  state  of 
the  prostate  and  bladder,  with  the  secretion  of  that  ropy,  adhesive  mucus 
which  the  coats  of  the  bladder  so  generally  produce  when  in  a  state  of 
chronic  inflammation.  In  such  cases,  the  patient  will  receive  consider- 
able relief  from  such  a  practice  ;  the  ropy  secretion  will  be  diminished, 
and  the  calculi  very  probably  dissolved,  or  so  broken  into  fragments  as 
to  pass  through  the  ordinary  channel. 

337.  In  the  former  editions  of  this  work,  I  described  an  ingenious  ap- 
plication of  electricity,  as  proposed  by  MM.  Prevost  and  Dumas,  for 
the  purpose  of  decomposing  the  calculus  in  the  bladder ;  but,  admitting 
even  that  such  an  effect  could  be  produced,  the  process  would  only  ad- 
mit of  application  in  such  cases  as  are  now  successfully  cured  by  Li- 
thotrity* 


ESCHAROTICS— CoMSfzc^. 


338.  Substances  whose  application  to  the  animal  solids  corrodes  or 
decomposes  them. 

339.  The  operation  of  these  bodies  may  be  considered  chemical, 
since,  in  consequence  of  their  affinities  being  more  powerful  than  the 
vitality  of  the  part  to  which  they  are  applied,  they  cause,  as  it  were,  by  a 
species  of  resulting  affinity,  the  elements  of  the  animal  matter  to  enter 
into  new  combinations  ;  this  is  well  exemplified  in  the  action  of  caus- 
tic potass,  in  which  the  nascent  elements  thus  disengaged  by  decompo- 
sition combine  with  the  alkali,  and  generate  a  saponaceous  matter, 
"which  may  be  observed  to  form  a  film  over  the  ulcerated  surface,  while 
the  nitrogen  and  hydrogen  disengaged  during  the  action  of  the  caustic 
form  ammonia,  which  may  be  rendered  sensible  by  inverting  over  the 
surface  a  small  jar  moistened  with  Hydrochloric  acid,  when  the  fumes 
of  Hydrochlorate  of  Ammonia  will  become  visible.! 

*  When  a  calculus  exists  in  the  bladder,  the  use  of  internal  remedies,  alkalies  or  acids, 
generally  produces  no  other  effect  than  an  attenuation  of  differently-composed  layers,  and 
an  increase  in  the  size  of  the  calculus ;  although,  in  some  cases,  its  growth  may  be  retard- 
ed. "  If  renal  concretions,"  says  Berzelius,  "  may  sometimes  be  cured  by  remedies  select- 
ed on  chemical  principles,  vesical  calculi  can  only  be  'remedied  by  removal,  and  the  sooner 
this  is  done  the  better  it  is  for  the  patient.  It  has  been  proposed  to  dissolve  it,  but  this 
would  make  it  necessary  to  ascertain  the  composition  of  the  calculus  while  it  is  still  in  the 
bladder.  This  can  only  be  done  approximately,  by  presuming  it  to  consist  of  lithic  acid  or 
oxalate  of  lime  when  the  urine  is  acid,  and  of  earthy  phosphates  when  it  is  alkaline  or 
neutral.  The  best  injection  is  a  tepid  solution  of  one  part  of  carbonate  of  potassa  with  . 
from  90  to  100  parts  of  water,  mixed  with  a  little  mucilage,  as  it  acts  on  all  kinds  of  calcu- 
li. Caustic  potassa  acts  too  severely  on  the  bladder  and  urethra.  A  solution  of  borax  may 
also  be  used  for  calculi  of  lithic  acid.  TJie  solution  should  be  retained  in  the  bladder  as 
long  as  possible,  and  examined  after  evacuation,  to  ascertain  whether  anything  has  been  dis- 
solved, but  the  ingredients  of  the  urine,  which  has  been  secreted  in  the  mean  time,  should 
be  taken  into  the  account.  It  is  very  probable  that  chloro-hydric  acid,  diluted  with  a  large 
quantity  of  mucilage,  would  dissolve  calculi  of  earthy  phosphate  of  lime  and  cystine.  Ex- 
periments made  for  dissolving  calcuh  have  not  proved  so  successful  as  was  expected ;  but 
I  am  fully  convinced  that  they  have  not  been  repeated  sufficiently  often  to  ascertain  and 
avoid  such  accidental  circumstances  as  cannot  be  foreseen,  and  which  might  impede  their 
success.  The  surest  way,  however,  of  getting  rid  of  calculi  is  by  resorting  to  mechanical 
means,  such  as  lithotomy  or  lithotrity." — Am.  Ed. 

t  Or  by  holding  over  the  surface  of  the  sore  a  piece  of  wliite  paper,  moistened  by  a 
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340.  The  surgical  value  of  these  agents  consists  in  their  application 
to  remove  excrescences,  or  morbid  growths ;  to  open  abscesses,  to  es- 
tablish an  artificial  ulcer,  or  to  convert  an  ulcerated  surface  into  a  sim- 
ple sore,  and  to  destroy  parts  infected  with  poison.     For  which  purpo- 
ses various  substances  have  been  employed,  which  differ  not  only  in  in- 
tensity or  strength,  but  in  specific  effects,  e.  g.,  the  strong  acids  ;  the 
alkalies  ;  nitrate  of  silver  ;  chloride  of  zinc  ;  sulphate  of  copper ;  bi-chlo- 
ride  of  mercury  ;  arsenious  acid  ;  the  selection  of  the  most  appropriate 
caustic  must,  of  course,  be  guided  by  the  circumstances  of  the  case,  and 
the  effects  we  intend  to  produce.     The  Potassa  Fusa  {Causticum  Com- 
mune Acerrimum)  is  a  hydrated  protoxide  of  potassium,  and,  being  de- 
liquescent, is  rapid  and  powerful  in  its  effects  ;  care  is  therefore  neces- 
sary, to  prevent  its  acting  to  a  greater  extent  than  is  required  ;  we  are, 
however,  able  to  neutralize  its  action  by  touching  it  with  vinegar,  and 
thus  to  arrest  its  progress  in  an  instant ;  in  consequence  of  its  chemical 
action  upon  the  skin,  it  is  not  only  liable  to  produce  a  large  eschar,  but 
to  encourage  hemorrhage  by  rendering  the  blood  more  fluid,  and  oppo- 
sing its  coagulation,  for  which  reasons  Nitrate  of  Silver  may,  on  some  oc- 
casions, deserve  a  preference,*  since  that  substance  coagulates  animal 
matter,  and  disposes  the  ulcer  to  form  healthy  granulations.     Chloride 
of  Zinc  has  similar  advantages,  and  it  has  been  successfully  employed 
by  Mr.  Guthrie  in  cases  of  necrosis,  for,  by  destroying  the  animal  tissue 
of  the  bone,  it  disposes  the  earthy  matter  to  soften  and  become  detached. 
For  a  similar  purpose,  the  surgeons  of  the  Infirmary  of  Gloucester  have 
been  in  the  habit  of  applying  cataplasms  of  Acetic  Acid  to  hasten  the  ex- 
foliation of  carious  bone,  by  at  once  acting  upon  its  earthy  constituents. 
We  are  informed  by  Dr.  Eberle,t  that  Dr.  M'Clellan,  induced  from  spec- 
ulative views,  has  applied  the  dilute  Hydrochloric  Acid  in  the  slow  ca- 
ries of  some  of  the  spongy  bones  with  great  advantage  ;  and  he  adds, 
that  it  may  be  readily  conceived  that  this  acid  may  be  introduced  into  a 
fistulous  ulcer,  in  such  a  state  of  dilution  as  not  to  injure  the  healthy 
surfaces,  and  yet  prove  sufficiently  strong  to  dissolve  the  dead  bony 
spiculae,  and  to  excite  the  morbid  parts  to  granulation.     Nitric  acid  has 
also  been  employed  as  an  escharotic  for  the  destruction  of  tumours,  and 
is  valuable  where  an  immediate  destruction  of  diseased  parts  is  required. 
The  method  of  applying  it  is,  to  smear  all  the  sound  parts  in  the  imme- 
diate vicinity  of  the  spot  to  be  acted  upon  with  Ung.  Picis  Nigrce,  and 
then  to  press  pledgets  of  lint  upon  it,  when,  in  a  few  seconds,  the  sur- 
face will  be  deadened,  and  a  slough  be  produced,  under  which  healthy 
suppuration  and  granulations   will  ensue.     In  a  diluted  state,  I  have 
known  the  repeated  application  of  this  acid  remove  the  most  trouble- 
some corns.     Burned  alum  (Alumen  Exsiccatum)  has  a  degree  of  es- 
charotic power  which  renders  it  serviceable  in  many  cases,  as  in  vene- 
real chancres,  as  well  as  in  ulcers  having  weak  and  spongy  granula- 
tions ;  it  is  also  employed  to  destroy  fungous  excrescences  ;    but  it 

mixed  solution  of  nitrate  of  silver  and  arsenious  acid,  when  the  disengaged  ammonia  will 
enable  the  arsenious  acid  to  decompose  the  salt  of  silver,  and  form  an  arsenite  with  that 
metal,  which  is  immediately  recognised  by  its  characteristic  yellow  indication.  This  is  a 
delicate  and  summary  test  of  the  presence  of  ammonia. 

'  Potass  forms  the  basis  of  many  of  those  preparations,  sold  as  depilatories,  which  is 
sometimes  combined  with  lime.  Colley's  depilatory  appears  to  consist  of  quicklime  and 
a  portion  of  sulphuret  of  potass.  By  destroying  the  follicles  which  nourish  and  support 
the  bulbs  of  the  hair,  we  may  certainly  succeed  in  removing  it. 

+  A  treatise  on  the  Materia  Medica  and  Therapeutics,  by  John  Eberle,  M.D.,  vol.  ii., 
p.  523. 
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should  be  remembered  that,  as  it  owes  such  power  to  an  excess  of  acid, 
unless  it  be  carefully  prepared  it  will  be  inefficient :  the  application  of 
heat  is  for  the  purpose  of  expelling  its  water  of  crystallization ;  but 
should  this  have  been  too  intense,  or  too  long-continued,  it  will  be  de- 
prived of  a  great  part  of  the  acid.  Arsenic*  and  Corrosive  Sublimate 
have  been  used  as  caustics,  but  the  greatest  circumspection  and  care 
are  required  in  their  application,  since  they  are  readily  absorbed  into 
the  system,  and  may  produce  the  most  alarming  consequences.  On 
my  own  personal  knowledge  I  can  state,  that  paralysis  has  been  occa- 
sioned by  the  application  of  an  arsenical  ointment.f 
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341.  This  division  includes  such  remedies  as  are  supposed  to  owe 
their  operation  to  mechanical  principles,  acting  by  their  gravity,  or  by 
their  power  of  creating,  increasing,  or  diminishing  friction  or  motion. 
Since  we  have  discarded  the  theories  of  the  mechanical  and  latro-math- 
ematical  schools,  we  acknowledge  few  agents  of  this  nature  ;  and  we 
must  agree  with  Dr.  Murray  in  considering  these  even  as  the  least  im- 
portant of  all  the  articles  placed  at  our  disposal.  It  may  be  a  question 
how  far  friction,  exercise,  &c.,  ought  to  be  classed  under  the  head  of 
mechanical  remedies ;  but  whether  we  believe,  with  Professor  Miiller, 
that  friction  induces  slight  chemical  changes  in  the  tissues,  by  which 
their  affinities  for  the  general  vital  stimuli  are  exalted  ;  or  suppose,  with 
other  physiologists,  that  it  acts  by  stimulating  the  nervous  centres, 
through  the  peripheral  nerves,  or  are  disposed  to  regard  it  as  a  mechan- 
ical agent,  increasing  the  circulation  in  the  capillaries,  it  cannot  be  de- 
nied that  it  is  an  agent  of  great  power,  and  far  too  much  neglected  in 
the  present  day  in  the  cure  of  disease. 

342.  It  is  possible  that  friction  may  act  in  all  the  three  ways  above 
stated.  It  certainly  relieves  the  morbid  effects  of  extreme  abstinence, 
assists  the  absorption  of  effused  fluids,  accelerates  a  lagging  circulation, 
restores  sensibility  to  languid  organs,  and  counteracts  the  evils  of  a  sed- 
entary habit ;  and  when  we  remember  that  it  is  in  the  small  circulation 
that  structural  changes  always  commence,  and  that  two  of  the  most  es- 
sential processes  of  animal  life,  nutrition  and  excretion,  are  exclusively 
performed  by  capillary  vessels,  we  shall  not  be  inclined  to  undervalue 
the  importance  of  friction  as  an  hygeian  agent. 

*  Plunkett's  Ointment  for  Cancer  consists  of  arsenious  acid,  sulphur,  and  the 
powdered  flowers  of  the  Ranunculus  Flammula  and  Cotula  Foetida,  levigated  and  made 
into  a  paste  with  the  white  of  an  egg,  and  appUed  on  a  piece  of  bladder  to  the  surface  of 
the  sore. 

Pate  Arsenicale.  This  favourite  remedy  of  the  French  consists  of  seventy  parts  of 
Cinnabar,  twenty-two  of  Sanguis  Draconis,  and  eight  of  Arsenious  Acid,  made  into  paste 
with  saliva,  at  the  time  of  applying  it.  This  combination,  with  the  exception  of  the  ashes 
of  the  soles  of  old  shoes,  is  similar  to  that  recommended  by  Father  Cosmo,  under  the  title  of 
"  Pulvis  Anti-carcinomatosa." 

Davidson's  Remedy  for  Cancer.    Arsenious  Acid  and  Powdered  Conium. 

Delcroix's  Foudre  Subtil,  "for  removing  superfluous  hair  in  less  than  ten  minutes !" 
This  fashionable  depilatory  appears  upon  examination  to  consist  of  Quicklime  and  the  Sul- 
phuret  of  Arsenic,  with  some  vegetable  powder.  It  is,  however,  so  unequally  mixed,  that, 
in  submitting  it  to  analysis,  no  two  portions  afforded  the  same  results. 

+  Four  deaths  have  occurred  within  the  editor's  observation,  from  the  application  of 
quack  arsenical  plasters  for  the  removal  of  cancerous  tumours. — Am.  Ed. 
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343.  Remedies  which  expel  worms*  from  the  intestinal  canal. 

344.  It  has  been  already  stated  (115)  that  certain  bodies  have  the 
power  of  increasing  the  peristaltic  motion  of  the  intestinal  canal  by  op- 
erating as  mechanical  stimulants  upon  its  fibres  ;  in  this  manner,  the 
substances  about  to  be  noticed  may  very  probably  assist  in  dislodging 
and  evacuating  the  intestinal  entozoa ;  but,  in  addition  to  such  an  effect, 
they  act  upon  the  parasitical  animals  themselves,  and,  by  irritating  and 
wounding  them,  oblige  them  to  quit  their  hold.  Mr.  Rurasey  {Medico- 
chirurg.  Trans.,  vol.  ix.)  has  offered  some  interesting  remarks  upon  the 
manner  in  which  Lumbrici  dispose  themselves  in  the  canal,  and  which 
will  confirm  the  view  taken  of  their  expulsion.  "  The  dissection  of  a 
subject,"  says  he,  "  has  shown  me  that  they  dispose  themselves  in  the 

,  most  curious  and  tortuous  form,  such  as  is  best  adapted  to  the  exertion 
of  their  muscular  power  against  opposite  sides  of  their  cylindridal  abode, 
resisting  by  such  means  the  effect  of  the  propelling  motion  of  the  canal, 
and  thus  keeping  their  station.  An  illustration  of  this  mode  may  be 
found  in  the  art  employed  by  a  chimney-sweeper  to  counteract  the  ef- 
fects of  gravitation,  by  pressing  against  the  opposite  sides  of  the  cylin- 
der in  which  he  exerts  his  skill."  The  irritation  produced  by  the  me- 
chanical anthelmintic  prevents  them  from  retaining  this  position,  while 
the  increased  peristaltic  motion  causes  them  to  be  readily  expelled. 

345.  The  Jilings  of  tin  (Stanni  Limatura),  or  powdered,  or  granulated 
tin  (Pulvis  Stanni,  D.),  have  been  long  used  as  vermifuges.  In  combi- 
nation with  common  salt,  and  other  purgatives,  it  was  employed  by  Par- 
acelsus ;  Dr.  Alston,  however,  was  the  first  to  bring  it  into  general  no- 
tice, and,  from  his  Lectures  on  the  Materia  Medica,  we  learn  the  man- 
ner in  which  he  exhibited  it.  He  gave  as  much  as  an  ounce,  in  the 
form  of  electuary,  for  the  first  dose,  and,  after  three  days,  half  that  quan- 
tity was  given ;  a  brisk  purgative  was  then  administered,  which  gener- 
ally brought  away  the  worms.  It  is  now,  whenever  given,  employed 
in  the  divided  doses  of  a  drachm  three  or  four  times  a  day,  for  several 
days  in  succession,  after  which  a  purgative  is  prescribed.  Its  efficacy 
in  expelling  worms  has  been  explained  on  other  hypotheses  than  that 
of  mechanical  agency,  viz.,  upon  the  presence  of  arsenic ;  but  if  so,  why 
should  the  purest  specimens  act  with  equal  efficacy  ?t  It  has  been  sup- 
posed by  others  that  it  operates  by  generating  hydrogen,  or  Sulphuretted 
Hydrogen  gas,  in  the  intestinal  canal,  and  thus  poisoning  the  worm — an 
opinion  which  is  said  to  receive  support  from  the  fact  that  sulphurj 

*  There  are  four  principal  species  of  entozoa  generated  in  the  human  intestines,  viz., 
the  Tama,  or  tape-worm  ;  the  Tricocephalus,  or  Trichuris — AscaTis  Vermicularis  (Ascarides), 
and  Ascaris  Liimbricoides.  Besides  these,  however,  there  are  some  others,  rarely  occur- 
ring, and  hitherto  imperfectly  defined.  I  was  very  lately  consulted  by  a  naval  officer,  on 
his  return  from  Chusan,  and  he  informed  me  that  a  number  of  the  troops  had  perished 
from  worms,  produced,  as  it  was  supposed,  by  the  putrid  water  with  which  they  had  been 
supplied.  I  had  no  opportunity  of  esamiuing  them,  but  from  the  description  I  received,  I 
do  not  believe  they  belonged  to  any  of  the  species  of  Entozoa  above  enumerated. 

t  Besides  which,  arsenic  in  its  metallic  state  is  not  poisonous.  As  it  is  almost  impos- 
sible to  reduce  the  metal  to  a  state  of  powder,  without  its  becoming  oxidized,  M.  Renault 
had  recourse  to  its  alloys  for  deciding  the  question ;  and  he  found  that  mispickel  (an  alloy 
of  iron  and  arsenic),  when  given  to  the  e.xtent  of  two  drachms,  had  no  apparent  effect ; 
this  result  agrees  with  the  conclusion  of  Bayen,  in  his  work  on  Tin,  and  proves  that  the 
arsenic  which  may  be  contained  in  that  metal  cannot  produce  any  medicinal  effect,  as  it 
exists  in  its  metallic  state. — Recherches  Chimiques  sur  I'Etain,  par  Bayen  et  Charlard,  1781. 

X  Guy's  Powder  of  Ethiopia.  This  once  celebrated  remedy  consisted  of  pure  rasped 
tin,  mercury,  and  sublimed  sulphur,  triturated  together. 
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enhances  its  efficacy ;  but  this,  again,  is  answered  by  stating  that  the 
worm  is  expelled  alive.  Another,  and,  at  one  period,  a  highly  popular 
remedy  for  the  expulsion  of  the  Ascaris  Lumbricoides,  is  the  setae  of  the 
pods  of  Mucuna  Pruriens,  or  cowhage.*  Like  tin,  they  are  exhibited 
in  sirup  or  tireacle  ;  a  dessert-spoonful  of  such  an  electuary  is  given  to 
adults,  and  a  teaspoonful  to  children,  night  and  morning,  for  three  or 
four  days,  and  a  cathartic  is  then  administered. 

346.  These  mechanical  remedies  are  now  but  rarely  used,  having 
been  superseded  by  Specific,  Purgative,  and  Chemical  anthelmintics, 
upon  each  of  which  a  few  remarks  may  be  necessary. 

347.  Specific  Anthelmintics. — These  substances  destroy  the  worms 
by  the  action  of  a  poisonous  principle,  of  which  there  is  a  great  variety. 
Bittersjf  for  example,  appear  to  operate  generally  as  a  poison  to  these 
animals,  while,  at  the  same  time,  they  give  an  increased  tone  to  the  or- 
gans of  digestion,  from  the  debility  of  which  their  generation  would 
seem  to  arise.  Oil  of  Turpentine,  unquestionably,  acts  as  a  most  viru- 
lent poison  iipon  the  Entozoa,  especially  upon  the  tape-worm,  which  it 
expels  lifeless  and  livid.  Tobacco  has  also  been  proposed  with  a  sim- 
ilar view,  but  its  administration  is  attended  with  such  danger  as  to  ren- 
der a  trial  of  it,  under  any  circumstances,  unjustifiable.  The  root  of 
the  Aspidium  Filix  mas  (the  male  fern)  has  already  been  adverted  to  ias 
an  ancient  remedy  of  this  kind  (p.  39).  The  bark  of  the  Geoffroya 
Inernds,  or  bastard  cabbage-tree  of  Jamaica,  in  the  form  of  a  decoction, 
was  introduced  to  notice  as  a  specific  vermifuge  by  Mr.  Duguld,  of  that 
island  ;  and  the  powdered  root  of  the  Spigelia  Marylandica  (Indian  Pink) 
has  also  found  its  advocates. 

348.  Purgative  Vermifuges. — Under  this  head  may  be  included  the 
whole  list  of  drastic  medicines,  Calomel,  Scammony,  Jalap,  &c.|    Gam- 

Blaine's  Powder  for  the  Distemper  in  Dogs.  The  basis  of  this  nostram  is  the 
Aurum  Mussivum,  or  Sulphuret  of  Tin,  and  which  has  been  said  to  be  more  efficacious  in 
cases  of  taenia  than  the  simple  metal. 

Mathieu's  Vermifuge.  This  consisted  of  two  distinct  electuaries,  the  one  for  killing, 
the  other  for  expelling  the  tape-worm.  The  former  consisted  of  an  ounce  of  tin-filings, 
and  six  drachms  of  the  fern-root. 

*  Dr.  Chapman  states  {Therapeutics,  vol.  ii.,  p.  36),  that,  by  some  recent  experiments,  it 
has  been  shown  that  the  good  effects  of  the  cowhage  do  not  depend  on  any  mechanical 
operation ;  as  the  spiculae,  either  macerated  or  comminuted,  were  found  equally  effectual , 
as  in  the  original  state.  We  have  found  this  one  of  the  most  valuable  of  all  the  anthel- 
mintics. The  oil,  and  the  powdered  seeds  of  the  Chenopodium,  are  also  a  highly  useful 
agent  in  cases  of  worms. — Am.  Bd. 

t  It  is  a  curious  fact  that  bitters  should  be  so  essential  to  the  well-being  of  the  higher 
order  of  animals,  as  already  explained  (6.3,  84),  and  yet  prove  so  generally  destructive  to  in- 
sects. Flies  are  almost  immediately  destroyed  by  an  infusion  of  quassia  ;  and  Nature  would 
appear  to  have  protected  the  ear  from  the  invasion  of  insects  by  providing  an  intensely  bit- 
ter secretion. 

t  Such  is  the  composition  of  most  of  the  nostrums  sold  for  the  cure  of  worms.  They 
are  generally  dangerous  and  uncertain ;  and  the  method  of  exhibiting  them  in  the  form  of 
lozenges  (worm-cakes)  is  also  objectionable,  for  the  sugar  and  gum  generating  an  acid,  by 
being  kept  in  damp  places,  may  increase  the  acrimony  of  the  mercury  :  besides  which,  the 
calomel  is  frequently  diffused  very  unequally  through  the  mass,  so  that  one  lozenge  may 
contain  a  poisonous  dose,  while  others  may  scarcely  possess  any  activity. 

Ching's  Worm  Lozenges.  These  consist  of  two  kinds  of  loienges,  the  j/ellow  and 
the  brown.  The  former  are  directed  to  be  taken  in  the  evening,  the  latter  the  succeeding 
morning. 

The  Yellow  Lozenges.  Take  of  saflfron  yl5,  of  water  Oj,  boil  and  strain  ;  add  of 
white  panacea  of  mercury  (calomel  washed  in  spirit  of  wine)  Ib.j,  white  sugar  231b. ;  mu- 
cilage of  tragacanth,  as  much  as  may  be  sufficient  to  make  a  mass,  which  roll  out  of  an 
exact  thickness,  so  that  each  lozenge  may  contain  one  grain  of  Panacea. 

The  Brown  Lozenges.  Panacea  ^vii,  resin  of  jalap  Ib.jfi,  white  sugar  Ib.j,  ix,  muci- 
lage of  tragacanth  q.  s.,  each  lozenge  to  contain  gr.ss  of  Panacea. 

Story's  Worm  Cakes.  Calomel  and  jalap  made  into  cakes,  and  coloured  with  cim- 
nabar. 
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boge,  from  its  operation  upon  the  stomach,  deserves,  however,  especial 
notice  as  a  remedy  in  tape-worm,  and  it  enters  as  an  ingredient  into 
many  of  the  empirical  compositions  which  are  sold  for  that  purpose. 

349.  In  the  cure  of  ascarides,  the  local  application  of  the  remedy  fre- 
quently becomes  necessary  in  the  form  of  clyster,  and  which  acts  both 
mechanically  by  washing  out  the  gut,  and  medicinally  by  poisoning  the 
animals.  According  to  the  experience  of  some  practitioners,  a  strong 
decoction  of  the  Semina  Sancionici  proves  most  efficacious  upon  these 
occasions.  A  solution  of  common  salt  in  an  infusion  of  quassia  I  have 
found  to  act  powerfully  in  such  cases.  Others  have  employed  camphor 
rubbed  down  with  oil ;  aloetic  solutions  have  been  likewise  used  with 
effect.  Cold  water,  without  any  addition,  is  far  from  being  inefficacious. 
Solutions  of  iron,  such  as  the  Tunbridge  water,  have  been  also  employ- 
ed with  advantage.  Lime  water  has  the  property  of  acting  upon  the 
mucus,  in  which  this  species  of  entozoa  is  always  imbedded,  and  may 
therefore  very  properly  form  an  ingredient  in  such  applications. 

350.  Chemical  Anthelmintics. — Such  bodies  as  act  upon  the  slimy 
secretions  of  the  intestinal  canal  may  properly  be  classed  under  this 
division  ;  or  those  which  act  chemically  by  neutralizing  acidities,  of 
which  the  fixed  alkalies,  limewater,  and  some  of  the  preparations  of 
iron  may  be  adduced  as  examples.  Cream  of  tartar  has  also,  in  some 
cases,  the  property  of  clearing  the  canal  of  its  superabundant  mucus  by 
exciting  the  exhalants  to  an  increased  action. 

351.  It  is  obviously  essential,  after  having  expelled  the  animals,  and 
the  nidus  in  which  they  are  imbedded,  that  we  should  devise  a  plan  of 
diet  calculated  to  restore  the  digestive  organs  to  a  healthy  action,  and 
to  preserve  the  secretions  from  morbid  degeneration.  Bitter  Tonics,  and 
gentle  aperients,  will  therefore  claim  the  attention  of  the  practitioner,* 
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352.  Medicines  which  are  capable  of  shielding  sensible  surfaces 
from  the  action  of  acrid  matter,  by  involving  it  in  a  mild  and  viscid 
medium. 

353.  It  cannot  be  denied  that,  when  these  remedies  admit  of  direct 
application,  considerable  benefit  may  arise ;  in  the  progress  of  a  ca- 
tarrh, we  have  all  experienced  the  relief  that  may  be  occasioned  by 
lubricating  the  fauces  with  demulcents  which,  by  soothing  the  top  of 
the  trachea,  quiets,  by  a  kind  of  contiguous  sympathy,  the  whole  pul- 

The  Specific  of  Herrenschwand,  which  formerly  excited  so  much  interest  in  Ger- 
many, consisted  of  ten  grains  of  gamboge,  with  twenty  of  carbonate  of  potass,  although  it 
has  been  slated  that,  on  its  being  analyzed  by  order  of  Elizabeth  of  Russia,  there  were  also 
found  in  it  both  mercury  and  arsenic. 

(Sherman's  Worm  Lozexges  are  composed  of  calomel,  gamboge,  and  sugar,  and  are 
directed  to  be  taken  every  morning,  fasting,  till  the  worms  come  away.  As  the  symptoms 
of  worms  are  very  equivocal,  the  consequence  is,  that  the  lozenges  are  frequently  given 
when  no  worms  are  present,  and  often  to  the  extent  of  causing  salivation,  and  other  seri- 
ous evils.  The  same  remarks  will  apply  to  Peters's  Worm  Lozenges,  the  composition 
of  which  is  similar.  We  have  known  several  instances  where  the  most  serious  conse- 
quences resulted  from  the  use  of  these  dangerous  medicines. — Am.  Ed.) 

*  Dr.  Chapman  makes  another  class  of  Anthelmintics,  which  operate  indirectly,  by 
changing  that  condition  of  the  stomach  and  bowels  on  which  the  generation,  and,  pemapa^ 
subsistence  of  worms  depend. — Am.  Ed. 
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monary  structure.  In  certain  states  of  intestinal  irritation,  the  same 
remedies  have  afforded  considerable  benefit ;  and  in  opthalmia,  relief 
has  been  obtained  by  the  application  of  a  demulcent  to  the  inflamed 
conjunctiva,  by  which  it  is  defended  from  the  irritation  of  the  tears,  for 
which  purpose  some  practitioners  have  preferred  the  decoction  of  quince 
seeds,  and  have  prescribed  it  in  conjunction  with  the_acetate  of  lead; 
such  a  combination,  however,  is  very  unchemical,  as  it  forms  a  precipi- 
tate, and  must  invalidate  its  effects.  The  same  decoction  has  also  been 
strongly  recommended  as  an  application  to  erysipelatous  surfaces  ;  and 
it  is  well  adapted  for  such  purpose,  since  it  is  not  so  easily  washed 
away  from  the  part  as  ordinary  mucilage.  In  uterine  discharges,  at- 
tended with  an  irritable  state  of  the  vagina,  the  decoction  of  oak  bark 
may,  upon  the  same  principle,  be  advantageously  combined  with  an  in- 
fusion of  linseed ;  but  in  parts  beyond  the  reach  of  the  first  passages, 
and  to  which  no  fluid  can  arrive  but  through  the  medium  of  the  secre- 
tions, it  is  very  diflicult  to  understand  the  principle  upon  which  their 
beneficial  operation  can  depend ;  and  it  seems,  indeed,  more  probable 
that  they  act  in  such  cases  as  simple  diluents,  for  the  process  of  diges- 
tion must  necessarily  deprive  them  of  their  characteristic  viscidity.  The 
administration  of  demulcent  drinks  in  gonorrhoea  is  probably  of  na 
farther  service  in  assuaging  the  ardor  urince  than  an  equivalent  quantity 
of  pure  water.  I  can  state,  as  the  result  of  experiment,  that  the  urine 
undergoes  no  change,  except  in  the  relative  proportion  of  its  water,  by 
the  copious  and  repeated  administration  of  mild  mucilaginous  drinks. 
Dr.  Saunders  has  very  justly  remarked  that  the  long  list  of  Ptisans,  De- 
coctions, &c.,  usually  prescribed  on  these  occasions,  generally  owe  their 
virtues  to  the  watery  diluent  itself. 

354.  The  pharmaceutical  applications  of  this  class  of  medicines  con- 
stitute not  the  least  part  of  their  value,  by  which  we  are  enabled  to  in- 
troduce acrid  substances  into  the  stomach  with  safety  and  effect ;  but 
such  services  will  more  properly  fall  under  our  notice  in  the  next  di- 
vision of  the  work. 
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355.  Watery  liquors  which  increase  the  fluidity  of  the  blood,  and 
render  several  of  the  secreted  and  excreted  fluids  less  viscid. 

356.  There  are  certainly  few  remedies  whose  operation  is  more  sim- 
ple, obvious,  or  important ;  and  yet  there  are  scarcely  any  whose  value 
has  been  more  mistaken,  or  whose  application  has  been  so  frequently 
perverted  through  the  suggestions  of  false  theory.  Water  is  the  uni- 
versal beverage  of  animals,  and  the  necessity  of  its  supply  is  indicated 
by  thirst,  a  sensation  which,  in  excess,  is  borne  with  less  tranquillity 
even  than  that  of  hunger ;  in  certain  morbid  states  of  the  body  its  pres- 
ence is  to  be  regarded  as  Nature's  instinctive  petition  for  copious  pota- 
tion ;  and  yet  how  often  has  the  prejudiced  practitioner,  under  such  cir- 
cumstances, aggravated  the  pressure  of  disease,  by  adding  the  sufferings 
of  Tantalus  !  In  febrile  affections,  the  irritation  of  thirst  tends  to  keep 
up  the  disease,  and  hence  diluents,  besides  the  other  beneficial  effects 
which  they  may  produce,  must  be  regarded  as  important  remedies. 
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There  are  also  diseases  of  the  alimentary  canal  which  may  be  removed, 
and  excrementitious  impurities  washed  away  by  the  same  agents. 
When  water  is  conveyed  into  the  intestines,  it  will  have  a  tendency, 
by  mixing  with  and  diluting  the  biliary  secretion,  to  diminish  its  acri- 
mony, and  thus  to  obviate  a  source  of  morbid  irritation.  The  dilution 
of  the  chyme  and  chyle  may  also  have  a  salutary  effect,  and  favour  the 
absorption  of  the  finer  and  more  nutritive  parts  by  the  lacteals,  and  thus 
expedite  the  numerous  changes  which  they  are  destined  to  undergo. 
The  blood  itself  is  also  modified  in  its  fluidity,  although  it  has  been 
very  truly  observed  that  in  the  healthy  system,  or  in  one  that  is  without 
any  obstruction  to  the  natural  excretions,  an  unusual  distension  of  the 
vessels  cannot  be  produced,  or  at  least  long  subsist,  for  it  is  evident  that 
such  an  increased  quantity  of  water  in  the  blood  will  immediately  pass 
off  by  one  or  other  of  the  excretions  ;  this  effect,  however,  in  itself,  ren- 
ders the  operation  of  diluents  of  signal  service  in  the  treatment  of  dis- 
ease ;  in  consequence,  for  instance,  of  their  disposition  to  pass  off  by 
urine,  they  furnish  valuable  resources  in  affections  of  the  urinary  organs, 
allaying  the  pain  of  stranguary,  and  the  high  irritation  consequent  upon 
an  inflamed  bladder.  In  a  medicinal  point  of  view,  we  shall  hereafter 
be  called  upon  to  appreciate  their  importance  as  the  carriers  of  certain 
principles  to  the  organs  of  secretion  and  excretion.  Something  also 
may  be  due  to  their  mechanical  agency  in  distending  and  enlarging  the 
diameters  of  the  capillaries  ;  and  when  we  consider  the  important  part 
which  these  vessels  arf.  in  initiating  structural  change,  we  shall  be  dis- 
posed to  allow  a  just  importance  to  every  influence  that  can  affect  them. 
There  cannot  exist  a  doubt  that  many  of  the  beneficial  effects  ascribed 
to  mineral  waters  depend  upon  simple  dilution. 

357.  It  may  be  here  necessary  to  offer  a  few  observations  upon  the 
misapplication  of  this  order  of  remedies.  Dr.  Davy  found  by  experi- 
ment, that  when  an  animal  is  bled  to  death,  the  last  portions  of  blood 
are  of  a  much  lower  specific  gravity  than  those  which  flow  at  the  com- 
mencement, in  consequence  of  the  former  containing  more  water,  which 
it  is  to  be  inferred  was  derived  by  the  increased  activity  of  the  absorb- 
ents, from  the  mucous  and  serous  membranes.  Since,  then,  venesection 
promotes  and  accelerates  absorption  (108),  it  is  clear  that  in  inflammatory 
diseases,  where  we  have  recourse  to  bloodletting  in  order  to  diminish 
the  volume  of  the  circulating  fluids,  we  ought  not  to  suffer  the  patient 
to  indulge  in  an  unrestrained  use  of  liquids,  which  he  eagerly  demands 
to  satisfy  a  thirst  which  is  probably  the  natural  consequence  of  an  in- 
creased absorption.  In  such  cases  it  is  often  better  to  administer 
liquids  in  small  divided  doses,  which  will  have  the  effect  of  moderating 
the  thirst,  without  overloading  the  arterial  system,  and  bringing  back 
that  tension  and  plenitude  which  it  has  been  our  object  to  relieve. 
These  views  are  equally  important  to  the  surgeon,  for  they  will  guide 
him  in  the  treatment  of  patients  who  have  undergone  operations ;  for  in 
some  cases  it  will  be  desirable  to  restore  as  speedily  as  possible  the 
blood  that  may  have  been  lost,  while  in  others  it  may  be  equally  ad- 
visable to  adopt  an  opposite  practice. 

358.  In  the  administration  of  watery  diluents  in  fevers,  it  may  be  ob- 
served that  its  temperature  should  be  attended  to ;  as  a  general  rule,  it 
may  be  laid  down,  that  in  the  cold  stage  it  should  be  hot,  in  the  hot 
cold,  and  in  the  sweating  tepid. 

359.  It  cannot  be  denied  that  exorbitant  potation  has  a  tendency  to 
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produce  fat,  which  may  depend  upon  the  vascular  distention,  and,  conse- 
quently, diminished  absorption  thus  occasioned.  It  has  been  explained 
on  the  supposition  that  water  yields  hydrogen  by  its  decomposition  ;  but 
it  has  been  already  stated  (26)  that  we  have  no  reason  to  suppose  that 
it  is  ever  resolved  into  its  elements  in  the  living  system. 


EMOLLIENTS. 


360.  Substances  whose  application  diminishes  the  force  of  cohesion 
in  the  particles  of  the  solid  matter  of  the  human  body,  and  thereby  ren- 
ders them  more  lax  and  flexible. 

361.  According  to  this  definition,  which  we  derive  from  Dr.  CuUen, 
the  primary  operation  of  emollients  would  appear  to  be  purely  mechan- 
ical, for  they  are  insinuated  into  the  matter  of  the  solid  fibre,  and  either 
diminish  its  density  or  lessen  the  friction  between  its  particles.  This 
explanation  will  undoubtedly  apply  to  those  emollients  which  consist  of 
unctuous  bodies,  and  which  are  introduced  by  friction :  but  it  is  evident 
that  the  beneficial  effects  of  Cataplasms  and  Fomentations  cannot  be  so 
explained  ;  for  in  these  instances,  none  of  the  materials  can  be  absorbed 
through  the  entire  cuticle,  and  yet  the  relaxation  and  consequent  ease 
which  such  warm  applications  produce  on  inflamed  surfaces  is  very 
considerable,  but  it  must  be  wholly  attributed  to  the  relaxing  effects 
of  warmth  and  moisture  upon  the  extreme  vessels  of  the  surface,  propa- 
gated by  contiguous  sympathy  (45)  to  the  deeper-seated  organs. 
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362.  It  having  been  frequently  stated  in  the  course  of  this  work  that 
certain  bodies  have  the  property  of  increasing  the  peristaltic  action  by 
operating  mechanically  upon  the  coats  of  the  intestines  (115),  I  thought 
it  right  to  introduce,  under  the  division  of  mechanical  remedies,  a  class 
in  which  they  might  be  arranged. 


ALTERATIVES. 

363.  It  is  a  question  how  far  those  remedies  which  have  received 
the  name  of  Alteratives  can  with  propriety  be  included  under  any  par- 
ticular class,  since  every  medicinal  agent  which  has  the  power  of 
effecting  a  change  in  the  condition  of  the  living  body  might  be  termed 
an  Alterative ;  but  the  term  is  conventionally  restricted  to  such  as,  by  a 
continued  use,  gradually,  and  almost  imperceptibly,  correct  disordered 
actions ;  in  fact,  the  expression  may  be  said  to  relate  as  much  to  the 
mode  of  exhibition  as  to  the  particular  nature  of  the  remedy.  Mercury 
may,  perhaps,  better  deserve  the  specific  appellation  than  most  other 
remedies,  since,  by  its  administration  in  small  and  repeated  doses,  we 
gradually  increase  the  activity  of  the  secreting  organs,  and  impercepti- 
bly restore  healthy  action  ;  and  since  it  exerts  a  powerful  influence 
over  the  capillary  circulation,  in  which  structural  changes  commence,  it 
offers  the  surest  method  of  arresting  those  morbid  processes  which  must 
ultimately  lead  to  organic  mischief. 


PHARMACOLOGIA. 

PART    III. 

ON  THE  THEORY  AND  ART  OF  PRESCRIBING, 
WITH  ILLUSTRATIVE  FORMULA. 


"  Res  est  maximi  momenti  in  arte  medendi,  cum  Formula  in  se  considerata,  possit  esse 
perfecto  mortis  vel  vitae  sententia." 
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ON  THE  THEORY  AND  ART  OF  PRESCRIBING. 

"Variorum  mixtura  novas  saepe  vires  generet,  in  simplicibus  nequaquam  reperiundas 
longe  saluberrimas.  Itaque  hoc  tantum  moneo,  prudentia  opus  esse  in  miscendo,  nee  in- 
considerate quaelibet  cum  quibuslibet  componenda,  nee  ex  singulorum  ingredientium  virtu- 
tibus  virtutem  compositi  semper  explicari  posse." — Gaubius. 

364.  When  it  is  asserted  that  the  arm  of  physic  has  derived  new 
power  and  increased  energy  from  the  judicious  intermixture  and 
combination  of  medicinal  substances,  the  physician  is  not  to  infer 
that  he  cannot  fulfil  many  important  indications  by  the  administra- 
tion of  a  simple  remedy ;  nor  is  he  to  disregard  the  numerous 
chances  of  failure  which  are  necessarily  incurred  by  every  compli- 
cation not  sanctioned  by  mature  experience  or  sound  science.  It 
is  only  contended  that,  in  many  cases,  a  single  medicine  may,  by 
its  union  with  others,  not  only  act  with  greater  certainty  and  less 
inconvenience,  but  that  its  sphere  of  influence  may  be  thus  more 
widely  extended ;  or  even  its  nature  so  modified,  or  entirely  chan- 
ged, as  to  give  rise  to  a  new  remedy.  It  therefore  becomes  an  ob- 
ject of  paramount  importance,  in  order  that  we  may  avail  ourselves 
of  all  the  resources  which  art  can  supply,  to  collect  the  scattered 
facts  which  experience  may  have  furnished  or  science  discovered, 
and  so  to  classifj'^  them  as  to  establish  a  methodical  arrangement 
of  the  several  objects  to  be  attained  by  medicinal  combination,  and 
of  the  means  by  which  they  may  be  most  readily  and  safely  fulfill- 
ed. "  It  has  been  common  to  assert,"  says  Mr.  Whewell,  "  that 
facts  alone  are  valuable  in  science  ;  that  theory,  so  far  as  it  is  valu- 
able, is  contained  in  the  facts  ;  and  so  far  as  it  is  not  contained  in 
the  facts,  can  merely  mislead  and  preoccupy  men  ;  but  it  should  be 
known  that^ac^s  caji  only  become  portions  of  knowledge  as  they  become 
classed  and  connected  ;  that  they  can  only  constitute  truth  when  they 
are  included  in  general  propositions."  Deeply  impressed  with  the 
importance  of  a  sentiment  thus  happily  expressed,  and  under  a  full 
conviction  that  the  subject  of  medicinal  combination  has  never  re- 
ceived that  share  of  attention  which  it  merits,  I  have  been  induced 
to  undertake  the  arduous  task  of  inquiring  into  the  several  rela- 
tions in  which  each  article  of  a  compound  formula  might  advan- 
tageously, or  otherwise,  be  situated  with  respect  to  the  others ; 
and  had  I  required  farther  encouragement  for  the  prosecution  c^ 
my  plan,  the  observations  of  Dr.  Powell  would  have  afforded  it,  for 
he  says,  "  I  think  it  may  be  asserted,  without  fear  of  contradiction, 
that  no  medicine,  compounded  of  five  or  six  simple  articles,  has 
hitherto  had  its  powers  examined  in  a  rational  manner."  But  we 
cannot  be  surprised  that  so  much  obscurity  and  doubt  should  for 
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ages  have  surrounded  a  subject  which  must  necessarily  require  the 
aid  of  chemistry  for  its  elucidation. 

365.  The  practice  of  mixing  together  different  medicinal  sub- 
stances, so  as  to  form  one  remedy,  may  claim  a  very  ancient  ori- 
gin, for  most  of  the  prescriptions  which  have  descended  from  the 
Greek  physicians  are  of  this  complexion.  The  uncertain  and  vague 
results  of  so  blind  a  practice  appear  also  to  have  been  early  felt, 
and  often  condemned ;  for  even  Erasistratus  declaimed  with  great 
warmth  against  the  complicated  medicines  which  were  administer- 
ed in  his  time.  The  greater  number  of  these  compositions  pre- 
sent a  mass  of  incongruous  materials,  huddled  together  without 
any  apparent  order  or  rational  design ;  indeed,  on  examining  the 
long  and  multifarious  prescriptions  of  the  Galenists  of  the  seven- 
teenth century,  it  would  almost  appear  as  if  they  regarded  a  medir 
cal  formula  as  a  problem  in  Permutation,  the  only  object  of  which 
was  to  discover  and  assign  the  number  of  changes  that  can  be  made 
in  any  given  number  of  things,  all  different  from  each  other. 

366.  At  the  same  time,  it  must  in  justice  be  allowed  that  some 
of  the  earlier  physicians  entertained  correct  notions  with  regard  to 
the  use  and  abuse  of  combination,  although  their  knowledge  of  the 
subject  was,  of  course,  extremely  limited  in  its  range,  and  imper- 
fect in  its  application.  Oribasius,  a  native  of  Sardes,  in  the  fourth, 
century,  recommends  in  high  terms  certain  combinations  of  EvacU' 
ant  and  Roberant  medicines  ;  and  the  remarks  of  Alexander  Tral- 
LIANUS  on  a  remedy  which  he  exhibited  in  paralysis,  serve  to  show 
he  was  well  acquainted  with  the  fact,  that  certain  substances  lose 
their  efficacy  when  they  stimulate  the  bowels  to  excess,  for  he  cau- 
tions the  practitioner  against  adding  a  greater  proportion  of  Scam- 
mony  to  it ;  many,  he  observes,  think  that  by  so  doing  they  in- 
crease the  force  of  the  medicine,  whereas,  in  fact,  they  make  it 
useless  bjj^  carrying  it  immediately  through  the  bowels,  instead  of 
suffering  it  to  remain  and  be  conveyed  to  the  remote  parts. 

367.  In  modern  Europe,  the  same  attachment  to  luxuriancy  of 
composition  has  been  transmitted  to  within  half  a  century  of  our 
own  times  ;  there  are  several  prescriptions  of  Huxham  extant  which 
contain  more  than  a  hundred  ingredients.  I  have  already  observed 
that  all  extravagant  systems  tend,  in  the  course  of  time,  to  intro- 
duce practices  of  an  opposite  kind  ;  this  truth  finds  another  power- 
ful illustration  in  the  history  of  medicinal  combination,  and  it  be- 
comes a  serious  question,  which  it  will  be  my  business  to  discuss, 
whether  the  disgust  so  justly  excited  by  the  poly-pharmacy  of  our 
predecessors  may  not  have  induced  the  physician  of  the  present 
day  to  carry  his  ideas  of  simplicity  a  little  loo  far,  so  as  to  neglect 
and  lose  the  advantages  which  in  numerous  cases,  beyond  all  doubt, 
may  be  obtained  by  scientific  comhination.  "  To  those,"  says  Sir 
Alexander  Crichton,  "who  think  that  the  science  of  medicine  is 
improved  by  an  affected  simplicity  in  prescribing,  I  would  remark, 
that  modern  pharmacopoeias  are  shorn  so  much  of  old  and  appro- 
ved receipts,  on  account  of  their  being  extraordinary  compounds,  as 
to  be  almost  useless  in  some  cases." 

368.  If  we  required  evidence,  beyond  our  daily  experience,  of 
the  influence  reciprocally  exerted  between  different  medicinal  prin- 
ciples iff.  the  produ<:tipn  of  new  or  modified  compounds,  we  might 
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receive  it  from  the  hands  of  Nature,  for  the  theory  is  amply  justi- 
fied by  the  state  of  combination  in  which  certain  active  principles 
are  found  in  our  more  efficient  vegetable  remedies,  while  the  prac- 
tice founded  upon  it  is  sanctioned,  as  it  were,  by  Nature's  own 
prescriptions  ;  enter  but  her  laboratory,  and  you  will  soon  be  sat- 
isfied that  several  of  her  more  potent  remedies  do  not  owe  their 
valuable  powers  to  any  one  specific  ingredient,  but  to  the  combined 
or  modified  energies  of  various,  and  sometimes  opposite  principles. 
This  view  of  the  subject  opens  an  interesting  and  unexplored  field 
of  medical  and  chemical  research,  while  it  will  at  least  afford  a 
lesson  of  caution  to  those  who  too  inconsiderately  seek  to  isolate 
the  virtues  of  a  plant,  by  extracting  the  principle  upon  which  they 
may  be  supposed  entirely  to  depend.  How  many  vegetables  do 
we  possess  in  which  the  pernlanent  tonic  quality  of  bitterness  ex- 
erts its  influence  in  union  with  the  more  transient  stimulus  of  an 
aromatic  principle"?  Indeed,  there  is  a  series  of  such  natural  com- 
pounds ;  commencing  with  those  that  are  simply  bitter,  such  as 
Quassia,  we  graduallj'^  proceed  through  the  different  species,  each 
blending  as  we  advance  an  increasing  proportion  of  aroma,  until 
we  arrive  at  those  in  which  the  aromatic  quality  greatly  prepon- 
derates, while  in  some  there  is  superadded  a  principle  of  astringen- 
cy,  as  in  Cinnamon.  Before  the  discovery  of  the  salifiable  bases 
of  Peruvian  bark,  that  substance  was  generally  regarded  as  combi- 
ning within  itself  the  properties  of  bitterness,  astringency,  and  aroma, 
and  it  is  still  a  question  how  far  Quina,  or  Cinchona,  fulfils  all  the 
conditions  of  the  bark  ;  it  is,  for  instance,  generally  believed  that 
the  powder  of  bark  is  more  efficient  in  cases  of  gangrene ;  and  ex- 
perience has  shown  that,  on  many  occasions,  the  sulphate  of  quina 
may  be  increased  in  efficacy  by  the  addition  of  some  aromatic;  be 
this  as  it  may,  the  fact  of  bitterness,  astringency,  and  aroma  hav- 
ing been  recognised  in  the  bark,  very  naturally  suggested  the  prob- 
ability of  our  being  able  to  produce  an  artificial  compound  that 
might  emulate  its  effiscts;  and  to  a  certain  extent  the  idea  appears 
to  have  been  realized  ;  for  we  are  told  by  Dr.  Cullen  that  he  fre- 
quently succeeded  in  curing  an  intermittent  by  a  combination  of 
Galls,  Tormentilla,  or  Oak  Bark,  with  Gentian,  when  neither  bitters 
nor  astringents,  separately,  produced  the  least  impression ;  and  I 
was  informed  by  the  late  Dr.  Harrison  that,  in  the  Horncastle  Dis- 
pensary, of  which  he  was  for  several  years  the  physician,  he  never 
employed  any  other  remedy  for  curing  the  ague  of  Lincolnshire 
than  equal  parts  of  Bistorta  (astringent)  and  Calamus  Aromaticus  (bit- 
ter and  aromatic),  neither  of  which  plants,  separately,  ever  produ- 
ced the  least  benefit  in  such  cases.  Berzelius  attempted  to  form 
a  compound  of  this  description  by  adding  to  the  bark  of  the  Ash 
some  Tormentil  Root  and  Ginger ;  and  he  observes  that,  according 
to  the  experiments  of  his  friends,  it  seemed  to  cure  quartan  agues. 
In  the  aromatic  barks  and  woods,  such  as  those  of  Canella,  Orange 
Peel,  Sassafras,  &c.,  and  in  the  root  of  Serpentaria,  the  aromatic 
principle  is  combined  with  a  bitter  ingredient ;  a  union  which 
proves  of  singular  service  in  the  formidable  bowel  complaint  so 
common  in  tropical  climates. 

369.  Again  :  can  it  be  said  that  we  receive  from  the  salts  of  mor- 
phia all  the  beneficial  effects  of  opium  1    In  some  cases  I  have  found 
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the  former  incapable  of  checking  diarrhcEa  and  mucous  discharges, 
when  the  latter  has  proved  immediately  effectual.  The  one  will 
frequently  fail  in  procuring  sleep,  which  will  be  readily  induced  by 
the  other.  Morphia  is  also  far  less  disposed  to  excite  perspiration 
than  opium.  Were  all  the  powers  of  opium  concentrated  in  its 
morphia,  this  active  principle  ought  to  have  ten  times  the  power 
which  it  is  known  to  possess. 

370.  The  great  superiority  of  the  hop  as  an  ingredient  in  our 
malt  liquor  depends  upon  the  fact  of  its  containing  within  itself  sev- 
eral distinct  and  independent  elements  of  activity,  which  the  other 
bitter  herbs  that  have  at  different  times  been  employed  as  its  sub- 
stitute do  not  appear  to  possess.  The  philosophy  of  its  operation 
is  involved  in  some  little  doubt ;  but  it  would  seem  that  it  contains 
a  bitter  principle  (Lupulite),  which  imparts  to  the  beverage  a  tonic 
quality  and  an  agreeable  flavour ;  while,  at  the  same  time,  an  aro- 
matic ingredient  (Volatile  Oil)  adds  a  warm  and  stimulant  property, 
and  tempers  the  bitterness ;  and  also,  according  to  Liebig,  has  the 
effect  of  modifying  the  action  of  the  fermenting  ingredient  (^Yeast), 
although  I  am  disposed  to  refer  this  latter  effect  to  its  astringent 
matter  [Tannic  Acid),  which  may  precipitate  the  gluten,  and  thus 
remove  the  active  principle  of  its  fermentation.*  Every  attempt, 
therefore,  to  substitute  an  ordinary  bitter  for  that  of  the  hop  must 
necessarily  fail,  unless  a  compound  be  so  artfully  constructed  as  to 
contain,  in  due  proportions,  the  essential  principles  of  bitterness, 
aroma,  and  astringency ;  and  it  is  possible  that  the  chemist  may, 
by  a  more  subtle  analysis,  hereafter  effect  his  purpose. 

371.  Rhubarb  is  another  medicinal  plant  which  may  be  brought 
forward  in  illustration  of  this  subject ;  in  this  instance,  Nature  has 
presented  us  with  a  singular  and  most  important  union  of  medicinal 
powers — that  of  an  astringent  with  a  cathartic  property — virtues 
which  we  might,  without  the  light  of  experience,  have  pronounced 
as  incompatible  with  each  other  ;  and  yet  we  find  that  the  property 
of  astringency  never  interferes  with,  or  opposes,  the  purgative  qual- 
ity, since  the  former  does  not  display  itself,  unless,  indeed,  the  sub- 
stance be  given  in  very  small  doses,  until  it  has  ceased  to  operate 
as  an  aperient. 

372.  In  Colchicum  there  would  appear  to  coexist  Sedative  and 
Cathartic  virtues  ;  the  former  manifesting  their  effects  more  espe- 
cially upon  the  circulation ;  the  latter  upon  the  hepatic  system, 
producing  stools  of  a  bilious  character. 

373.  I  fully  appreciate  the  danger  of  pushing  such  analogies  too 
far  ;  in  the  support  of  a  favourite  theory  we  must  be  cautious  how 
we  explain  away,  or  overlook  facts  that  appear  to  oppose  its  truth, 
or  strain  and  coax  them  so  as  to  suit  our  purpose.  A  theory  is  of 
no  other  use  than  that  of  comparing  its  deductions  with  the  results 
of  observation  and  experience. 

374.  In  all  other  branches  of  science,  Nature  has  ever  been  a 
kind  and  steady  guide,  and  in  that  which  now  engages  our  atten- 
tion there  can  be  no  doubt,  if  she  be  rightly  interpreted,  that  her 

*  If  this  be  the  fact,  we  perceive  why  English  hops,  that  contain  more  Tannic  Acid  than 
those  imported,  are  found  to  be  superior  preservatives  of  beer.  I  have  been  informed  that 
in  Westmoreland  and  Cumberland,  water  from  the  peat  bogs  is  employed  in  the  breweries, 
the  effect  of  which,  from  the  astringent  matter  held  in  solution,  is  to  render  the  hop  less 
necessary  for  the  preservation  of  the  beer. 
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lessons  will  be  equally  instructive.  It  is  said  that,  by  observing  the 
means  which  she  adopts  for  preventing  the  diffusion  of  light  in  the 
eyeball,  Euler  derived  an  important  hint  for  the  improvement  crt"  the 
telescope  ;  and  more  lately,  the  structure  of  the  crystalline  humour 
has  been  successfully  imitated  by  Dollond,  in  the  invention  of  achro- 
matic lenses.  The  idea  of  purifying  our  water  by  filtration  was  sug- 
gested by  Nature  herself,  for  all  springs  arising  through  sand  and 
gravel  are  thus  purified  during  their  passage;  hence  it  occurred, 
that  if  water  loaded  with  muddy  and  unwholesome  matters  were 
passed  through  a  factitious  bed  of  sand,  or  through  porous  sandstone, 
it  might  be  clarified  and  rendered  fit  for  use ;  while  the  study  and 
investigation  of  its  soluble  earthy  and  mineral  contents  have  sug- 
gested saline  combinations,  of  much  value  as  remedies.  To  what 
do  we  owe  the  most  material  improvement  in  the  manufacture  of 
paper,  that,  for  instance,  of  obtaining  toughness  by  means  of  long 
fibres  %  to  no  other  instructress  than  Nature,  for  by  imitating  the 
process  of  the  wasp  we  have  learned  to  perfect  our  own.  The 
plan  of  tunnelling  through  the  bed  of  the  Thames  was  suggested 
to  the  eminent  engineer  by  the  operation  of  the  Teredo,  and  the 
same  happy  observation  of  the  wisdom  of  Nature  led  our  distin- 
guished countryman,  Mr.  Watt,  to  deduce  the  construction  of  the 
flexible  water  main  from  the  mechanism  of  the  lobster's  tail.  B'rom 
the  examination  of  the  composition  of  milk,  the  physician  at  once 
obtains  a  model  of  a  perfect  alimentary  compound;  it  is  designed 
and  prepared  expressly  by  the  hands  of  Nature  for  food,  and  is 
therefore,  as  Dr.  Prout  denominates  it,  a  kind  o( prototype  of  nutri- 
tious matters  in  general ;  for,  says  he,  it  is  a  mixture  of  water, 
saccharine  principle,  albumen,  and  oil ;  and  these  are  the  four 
great  '■'■  staminal  principles  ;''''  and  to  form  an  alimentary  compound, 
adapted  for  the  support  of  the  higher  order  of  animals,  a  mixture 
of  three  at  least,  if  not  of  all,  is  essential.  It  was  wisely  said  by 
Lord  Bacon,  that  "  man  should  observe  all  the  particular  workings 
of  Nature,  and  meditate  which  of  those  may  be  transferred  to  the 
arts."  May  we  not,  then,  by  carefully  analyzing  the  compound 
productions  of  Nature,  and  observing  the  influence  which  each  el- 
ement exerts  in  the  combination,  as  exemplified  in  her  more  valu- 
able remedies,  reasonably  entertain  the  hope  of  deriving  important 
hints  for  improving  the  arrangements  of  art,  while  art,  in  return, 
may  thus  be  enabled  to  modify  and  adapt  to  particular  purposes 
the  products  of  Nature  ;  but  in  every  attempt  to  accomplish  such 
objects,  we  must  be  careful  how  we  infringe  her  laws,  since  it  is  only 
by  obeying  Nature  that  we  can  expect  to  command  her  services. 

AN  ANALYSIS  OF  THE  OBJECTS  TO   BE  ATTAINED   BY  MIXING  AND 
COMBINING  MEDICINAL  SUBSTANCES. 

375.  Compound  Medicines  have  been  classed  under  two  divisions, 
viz.,  Officinal  and  Extemporaneous  preparations.  Not  that  the 
distinction  has  any  existence  in  principle,  but  may  be  adopted  as 
a  measure  of  practical  convenience. 

376.  Officinal  Preparations  are  those  for  which  formulae  are  in- 
troduced into  the  pharmacopoeias  of  different  countries,  and  are 
therefore  supposed  to  be  always  ready  for  use*  in  the  laboratories 

*  This  is  not  to  be  understood  literally,  that  every  officinal  preparation  is  to  be  kept  in 
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of  the  dispensing  chemist  5  an  arrangement  which  is  not  only  cal- 
culated to  ensure  uniformity  in  the  strength  and  composition  of 
such  articles,  but  to  abridge  the  labour  and  to  economize  the  time 
of  the  prescriber,  while  to  the  less  experienced  practitioner  they 
are  acceptable  as  standards  of  composition,  and  as  safe  and  effi- 
cient models  for  his  guidance  and  instruction ;  at  the  same  time 
he  is  not  to  consider  himself  as  thus  restricted  to  statutable  limits  ; 
he  is  not  to  regard  the  formulae  as  immutable  receipts,  beyond 
which  nothing  can  be  required  or  allowed,  for  since  every  case  of 
disease  will  be  found  to  vary  with  individual  circumstances,  so 
must  every  remedy  be  modified  to  meet  such  variations,  and  hence 
the  necessity  of 

EXTEMPORANEOUS,    OR   MAGISTRAL  FORMULA. 

377.  These  are  said  to  be  " extemporaneous"  since  they  are  con- 
structed by  the  practitioner  on  the  instant,  "  ex  tempore^^^  under  the 
vivid  impressions  received  by  the  recent  investigation  of  the  symp- 
toms of  each  case,  and  they  may  be  either  arrangements  altogeth- 
er new,  or  officinal  preparations  with  additions  or  modifications ; 
of  which  many  examples  will  be  found  in  the  formulae  appended 
to  this  work.  Too  much  importance  cannot  be  assigned  to  the 
art  which  thus  enables  the  physician  to  adapt  and  graduate  a  pow- 
erful remedy  to  each  particular  case,  by  a  prompt  and  accurate 
prescription  5  without  this  knowledge  the  practitioner  of  the  nine- 
teenth century,  with  all  the  collateral  aids  of  modern  science,  and 
imbued,  as  he  may  be,  with  the  best  principles  of  pathology,  will 
be  as  feeble  in  the  chamber  of  sickness  as  the  physicians  of  ancient 
Egypt,  who  were  obliged  by  the  laws  to  follow  with  servile  exact- 
ness the  unvarying  mandates  of  their  medical  code ;  and  let  me 
here  warn  the  junior  practitioner  against  the  too  common  practice 
of  providing  a  number  of  ready-made  and  second-hand  prescriptions. 
If  he  prescribes  upon  truly  scientific  principles,  he  will  rarely  in 
the  course  of  his  practice  compose  two  formulae  that  shall,  in  every 
respect,  be  perfectly  similar,  for  the  plain  reason  that  he  will  never 
meet  with  two  cases  exactly  alike.  Now  let  me  ask  what  consti- 
tutes the  essential  difference  between  the  true  physician  and  his  - 
counterfeit,  between  the  philosopher  and  the  empiric  %  simply  this, 
that  the  latter  exhibits  the  same  medicine  in  every  disease,  how- 
ever widely  each  may  differ  from  the  other  in  its  symptoms  and 
character;  while  the  former  examines,  in  a  spirit  of  philosophic 
analysis,  all  the  existing  peculiarities  of  his  patient  and  of  his  dis- 
order, and  being  thus  lefl  by  a  sagacious  induction  to  an  estimate 
of  his  vital  powers,  and  to  a  knowledge  of  the  nature  and  condition 
of  the  peccant  organs,  he  graduates  and  adapts  with  a  sound  dis- 
cretion, and  with  a  correct  judgment  of  his  agents,  such  means  as 
may  be  best  calculated  to  control  and  correct  their  morbid  condi- 
tion. Strange  and  almost  incredible  as  it  may  appear  to  those  not 
initiated  in  the  mysteries,  there  are  not  a  few  who  are  in  the  daily 
habit  of  prescribing  blue  bill,  iodine,  creosote,  or  some  such  ascend- 
ant remedy,  in  diseases  of  the  most  adverse  tendency,  and  under 
circumstances  of  the  most  opposite  character.     To  such  practition- 

store  by  the  dispenser ;  such  as  are  perishable,  as  many  infusions  and  mixtures,  must  be 
necessarily  made  as  they  may  be  required. 
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ers  the  following  fable  of  Camerarius*  may  not  be  uninstructive. 
"  It  perchance  happened  that  an  ass  and  a  mule  went  laden  over  a 
brook,  the  one  with  wool,  the  other  with  salt ;  the  mule's  pack  be- 
came wet  by  accident,  and  much  of  the  salt  was  dissolved ;  his 
burden,  therefore,  was  lightened,  and  the  animal  was  much  eased. 
Upon  which  he  told  the  ass,  who  wished  to  speed  as  well  as  his 
neighbour,  to  wet  his  pack  in  like  manner  at  the  next  water ;  this 
the  ass  did  not  neglect  to  perform,  when  he  found,  to  his  sorrow, 
that  it  became  so  much  heavier,  he  was  unable  to  proceed  on  his 
way."  The  practitioner  who  indiscriminately  deals  out  a  remedy 
is  not  less  improvident  than  the  mule,  who,  having  discovered  the 
efficacy  of  water  in  his  own  case,  blindly  recommends  it  to  his 
neighbour,  without  ever  inquiring  how  far  the  circumstances  of 
each  might  resemble  or  differ  from  those  of  the  other. 

378.  A  prescription,  therefore,  ought,  in  the  strict  sense  of  the 
term,  to  be  extemporaneous :  "  Idem  calamo  quod  in  mente.''''  The  bun- 
dle of  ready-made  receipts  in  the  hands  of  the  routine  practition- 
er, is  but  a  well-equipped  quiver  on  the  back  of  an  unskilful  archer. 

379.  The  objects  to  be  attained,  and  the  resources  furnished  by 
Medicinal  Combination,  together  with  the  different  modes  of  its 
operation,  and  the  laws  by  which  it  is  governed,  appear  to  admit 
of  the  following  classification. 

I. 

TO  PROMOTE  THE  ACTION  OF  THE  BASIS,  OR  PRINCIPAL  MEDICINE. 
A.  By  combining  several  different  forms,  or  preparations  of  the  same 
substance. 

380.  The  utility  of  such  a  combination  is  obvious,  whenever  we  de- 
sire the  full  and  general  effects  of  all  the  principles  of  a  medicinal 
substance  in  solution  ;  thus,  where  a  vegetable  tonic  is  required,  and  the 
stomach  will  not  bear  the  exhibition  of  the  gross  powder,  it  will  be  eli- 
gible to  conjoin  the  decoction,  infusion,  or  extract,  with  the  tincture,  in 
the  same  formula ;  numerous  examples  of  which  the  practitioner  will 
find  in  the  appended  prescriptions.  The  necessity  of  such  a  combina- 
tion may  be  expressed  by  the  following  canon  :  Whenever  the  chemical 
nature  of  the  medicinal  substance  will  not  admit  of  the  full  solution  of  all  its 
active  principles  in  any  one  solvent,  and  its  exhibition  in  substance  is  in- 
eligible. 

381.  Practitioners,  probably  without  having  reasoned  upon  the  theory, 
have  very  generally  adopted  the  practice  of  combining  the  different  solu- 
tions of  the  same  substance,  for  in  the  extemporaneous  prescriptions  of 
our  most  practical  physicians,  we  commonly  find  that  the  decoction  or 
infusion  of  a  medicinal  vegetable  is  thus  quickened  by  a  certain  portion 
of  a  corresponding  tincture.  Our  pharmacopoeia,  it  is  true,  affords  but 
a  solitary  example  of  this  kind  {Infus.  Armoracice,  comp.),  for  the  obvious 
reason  that  such  additions  should  be  left  to  the  discretion  of  the  extem- 
poraneous prescriber. 

382.  There  are  cases  in  which  we  impart,  by  this  species  of  combi- 
nation, an  increased  solubility  to  the  basis,  or  element  of  activity  j  thus, 
in  the  Liquor  Potassii  lodidi  Compositus,  the  iodine  is  rendered  soluble 
by  the  Iodide  of  Potassium,  forming  a  compound  termed  the  loduretted 

*  Emblems,  55,  Cant.  2. 
Go 
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Iodide  of  Potassium.  Whenever  the  tincture  of  iodine  is  prescribed,  it 
should  be  remembered  that,  without  such  an  adjunct,  it  is  precipitated 
by  almost  every  vehicle  in  which  it  can  be  administered  ;  in  conse- 
quence of  which  it  may  produce  an  injurious  irritation  in  the  alimentary 
canal. 

B.  By  combining  the  basis  with  substances  of  the  same  nature,  that  is, 
which  are  individually  capable  of  producing  similar  effects,  but  with 
less  certainty  or  energy  than  when  in  combination  with  each  other. 

383.  Dr.  Fordyce,  in  a  valuable  paper,  published  in  the  second  vol- 
ume of  the  Transactions  of  the  Medical  Society,  in  the  year  1799,  in- 
vestigated this  subject  with  much  perspicuity  and  success  ;  and  it  is  to  be 
regretted  that  this  memoir  should  have  terminated  with  the  investigation 
of  similar  remedies,  that  is  to  say,  of  those  which  produce  upon  the  body 
similar  or  analogous  effects,  and  that  he  should  have  passed  over,  without 
a  notice,  the  very  considerable  advantages  which  may  be  obtained  by 
the  combination  of  such  medicines  as  possess  different,  or  even  opposite 
qualities.  We  are,  however,  unquestionably  indebted  to  him  for  having 
been  the  first  to  establish  the  important  generalization,  that  a  combina- 
tion of  similar  remedies*  will  produce  a  more  certain,  speedy,  and  consid' 
erable  effect,  than  an  equivalent  dose  of  any  single  one. 

384.  It  does  not  appear  that  this  law  of  medicinal  combination  was 
known  to  any  ancient  physician,  although  numerous  analogous  articles 
were  empirically  introduced  into  their  prescriptions.  The  earliest  allu- 
sion to  it  that  I  can  find  is  by  Valisnieri,  the  favourite  pupil  of  Mal- 
pighi,  who  filled  the  medical  chair  at  Padua  in  1711,  nearly  ninety 
years  before  Fordyce  published  his  valuable  memoir  ;  but  he  does  not 
attempt  any  generalization  of  the  subject ;  he  merely  states,  as  the  result 
of  careful  experiment,  that  twelve  drachms  of  Cassia-pulp  are  about 
equivalent  in  purgative  strength  to  four  ounces  of  Manna  ;  and  yet,  says 
he,  if  we  give  eight  drachms  of  the  former  in  combination  with  four 
drachms  of  the  latter,  we  obtain  double  the  effect !  How,  asks  the  pro- 
fessor, can  this  possibly  happen  ?  surely  the  very  contrary  ought  to  ob- 
tain, since  four  drachms  of  Cassia  are  much  more  than  equivalent  to  an 
equal  weight  of  Manna  ;  the  strength  of  the  former  being  to  that  of  the 
latter  as  eight  to  three.  Numerous  isolated  statements  of  the  same 
tendency  might  be  adduced,  but  they  cannot  invalidate  the  claims  of 
Dr.  Fordyce,  as  being  the  first  who  generalized  the  fact,  and  applied  it 
with  success  to  practice  ;  thus  Diemerbroeck,  in  his  notes  upon  the 
Theriaca  Andromachi,  observes  that  the  composition  is  more  efficacious 
from'"  the  concurrent  powers  of  so  many  ingredients  "  alike  in  virtue  ;" 
and  QuiNCY,  in  his  "  Lectures  on  Pharmacy,"  which  were  published  by 
Dr.  Shaw  in  1723,  says,  "  Those  fcetid  gums  which  are  generally  pre- 
scribed in  hysteria,  as  Ammoniacum,  Galbunum,  &c.,  may  be  conjoined 
with  advantage,  because,  from  a  concurrence  of  properties,  they  all  con- 
spire to  the  same  end."  The  truth  of  this  principle  must  have  been 
continually  felt  by  every  practitioner  who  had  diligently  observed,  and 
carefully  compared,  the  different  effects  of  his  prescriptions. 

*  The  practitioner  is  called  upon  to  receive  conventionally  the  term  *'  similar."  Many  of 
those  remedies  which  we  are  at  present  bound  to  consider  similar  will  no  doubt  require  to 
be  transplanted  into  other  classes,  as  the  progress  of  knowledge  shall  farther  elucidate  their 
modes  of  action.  In  the  present  attempt  to  teach  the  theory  of  combination,  I  have  en 
deavoured  to  reduce  the  several  propositions  which  it  embraces  to  the  greatest  degree  of 
generality  which  our  present  knowledge  will  allow. 
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385.  Narcotics  will  often  more  readily  fulfil  the  intention  of  allay- 
ing irritation  and  pain,  when  composed  of  several  such  medicines,  than 
when  they  consist  of  any  single  article,  even  should  its  doses  in  this 
latter  case  be  relatively  greater.     See  For?nul(B  19,  20,  21. 

386.  Bitter  Tonics  may  also  be  thus  exalted  in  eflScacy,  and  ren- 
dered less  disposed  to  oppress  the  languid  stomach  ;  although  I  am  well 
aware  that,  in  many  such  cases,  the  beneficial  effects  of  the  combination 
admit  of  explanation  upon  a  different  principle  ;  we  may,  for  instance, 
consider  the  compounds  as  consisting  of  medicines  differing  from  each 
other  in  their  composition,  and  producing  by  their  union  an  agreeable 
assemblage  of  bitter,  astringent,  and  aromatic  ingredients.  Dr.  Heber- 
den,  in  proposing  the  administration  of  bitter  stomachics  in  gout,  advo- 
cates the  propriety  of  uniting  in  one  formula  several  of  such  articles. 
*'  At  ne  forte  unum  aliquod  privatim  sit  nauseosum,  optabilius  erit  pulve- 
rem  ex  tribus  aut  plurihus  cotnponere.^' 

387.  ExHiLARANTs,  Excitants,  or  Aromatic  Stimulants. — There 
are,  probably,  no  remedies  which  receive  greater  mutual  benefit  by  inter- 
mixture than  the  individuals  which  compose  this  class  ;  for  they  not 
only  thus  acquire  increased  force  and  efficacy,  but,  at  the  same  time, 
they  lose  much  of  their  acrimony  ;  if,  for  instance,  any  one  spice,  as  the 
dried  capsule  of  the  Capsicum,  be  taken  into  the  stomach,  it  will  excite 
a  sense  of  heat  and  uneasiness  ;  a  similar  effect  will  follow  the  ingestion 
of  a  quantity  of  Black  Pepper,  but  if  an  equivalent  quantity  of  these  two 
stimulants  be  given  in  combination  with  each  other,  no  such  sense  of 
pain  is  produced,  but,  on  the  contrary,  a  pleasant  warmth  is  experienced, 
and  a  general  glow  is  felt  over  the  whole  body  ;  and  if  a  greater  number 
of  spices  be  joined  together,  the  chance  of  pain  and  inflammation  being 
produced  will  be  still  farther  diminished.  The  truth  of  this  law  is 
strikingly  illustrated,  as  Dr.  Fordyce  has  observed,  by  that  universal 
maxim  in  cookery,  never  to  employ  one  spice  if  more  can  he  procured. 
The  object  being  in  this  case  not  only  to  please  the  palate,  but  to  enable 
the  stomach  to  bear  a  larger  quantity  of  food  without  nausea,  or  to  cor- 
rect the  indigestible  nature*  of  certain  aliments.  It  is  upon  the  same 
principle  that  the  leaves  and  seeds  of  the  Umbel/iferae  have  been  so  long 
employed  with  success  to  correct  and  soften  the  acrid  qualities  of  the 
onion  tribe  ;t  thus  is  the  disagreeable  odour  of  the  breath,  after  the  in- 
gestion of  onion,  best  counteracted  by  Parsley ;  and  if  Leek  or  Garlic  be 
mixed  with  a  combination  of  different  aromatic  ingredients,  its  virulence 
will  be  greatly  subdued  and  mitigated.  This  same  principle  finds  an 
illustration  of  its  importance  in  the  following  preparations  of  our  phar- 
macopoeia, viz.,  Pulvis  Cinnamoni  Compositus ;  Infusum  Armtfracicz 
Comp. ;  Infus.  Aiirant.  Comp. ;  Tinctura  Lavendulm  Comp. ;  Tinct.  Cin- 
chona Comp. ;  Confectio  Piperis  Nigri ;  Confect.  Rutm ;  and  the  Con- 
fectio  Opii,the  scientific  substitute  for  the  once  celebrated  "  Mithridate," 
or  "  Theriaca."     See  also  Formula  1,  2,  3,  4,  6,  12. 

388.  The  local  action  of  stimulants  would  also  appear  to  fall  under 

*  Such  was  the  nature  of  the  Mustacea  of  the  Romans,  which  were  a  species  of  cake 
used  at  weddings,  and  which  consisted  of  meal,  aniseed,  cummin,  and  several  other  aro- 
matics  ;  their  object  being  to  prevent  or  remove  the  indigestion  occasioned  by  a  too  great 
indulgence  at  the  marriage  feast.  It  must  be  acknowledged  that  such  a  compound  was 
more  likely  to  effect  its  purpose  than  the  modern  Bridecake  to  which  it  gave  origin. — {Cato, 
De  R.  R.,  c.  121.) 

t  A  fact  which  did  not  escape  the  notice  of  the  husbandman  of  Virgil : 

"  Allia,  serpyllumque,  herbas  contundit  olentes." — Eklog.  ii.,  Ivru  1. 
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the  same  law  ;  and  perhaps  the  origin  of  the  popular  custom,  so  long' 
observed,  of  mixing  together  the  varieties  of  snuffy  may  thus  receive  a 
plausible  explanation  ;  certain  it  is,  that  by  such  combination  the  harsh 
pungency  of  each  will  be  diminished,  and  the  odour  rendered  more  mel- 
low and  agreeable.  The  same  principle  will  direct  the  formation  of  safe 
and  efficient  stimulating  plasters  and  lotions  ;  the  Emplastrum  Galhani 
of  the  London,  and  the  Emplast.  Aromaticum  of  the  Dublin  Pharmaco- 
poeias, will  afford  examples.  For  the  same  reason,  the  Cataplasma 
Sinapis  is  rendered  more  active  by  the  addition  of  the  scrapings  of 
horse-radish  ^  and  it  may  be  presumed  that  the  Compound  Plaster  of 
Caniharides  of  the  Edinburgh  College  was  suggested  by  a  similar 
theory. 

389.  Astringents  follow  the  same  law,  e.g.,  Liquor  Aluminis  Com- 
positus.     See  also  Form.  55-60. 

390.  Emetics  are  certainly  more  efficient  when  composed  of  Ipecac^ 
uan.  and  Antimony,  or  Sulphate  of  Zinc,  than  when  they  simply  consist 
of  any  one  of  these  articles.     See  Form.  80-82. 

391.  Antispasmodics. — The  coexistence  of  several  bodies  of  this 
class  is  marked  by  an  efficacy  not  to  be  ensured  by  the  exhibition  of 
any  one  of  them  singly.     See  Form.  30,  31,  33,  34. 

392.  Cathartics  not  only  acquire  a  very  great  increase  of  power 
from  the  coexistence  of  analogous  medicines,  but  they  are  thus  render- 
ed less  harsh  and  irritating  in  their  operation.  The  Extractum  Colo- 
cynthidis  Compositum  affords  an  excellent  example  of  a  compound  pur- 
gative mass  being  much  more  active,  and  less  liable  to  irritate,  than  any 
of  its  components  separately  taken.  In  the  composition  of  the  Pilula 
Rhei  Composite^  we  have  another  similar  example  ;  and  in  the  Pulvis 
Scammonii  Comp.  the  scammony  is  greatly  aided  in  its  operation  by  the 
extract  of  jalap.  Additional  examples  are  furnished  by  the  following 
FormuU,  94,  95,  96,  102,  106,  108. 

393.  In  many  cases,  the  fact  of  purgatives  thus  accelerating  and  cor- 
recting each  other's  operation  may  be  explained  by  considering  them  as 
substances  endowed  with  different  powers,  as  already  stated  (114),  and 
which  will  afford  matter  for  future  consideration  in  the  third  division  of 
this  essay.  It  may  be  a  question  whether  the  great  activity  of  certain 
mineral  waters,  compared  with  the  small  amount  of  their  active  ingre- 
dients, may  not  in  some  measure  depend  upon  the  coexistence  of  differ- 
ent salts  of  a  purgative  nature,  although  much  is,  no  doubt,  to  be  refer- 
red to  the  state  of  dilution  in  which  they  exist. 

394.  Diuretics. — With  respect  to  this  class  of  agents,  it  may  be  ob- 
served, that  whenever  a  medicine  is  disposed  to  produce  effects  different 
from  those  we  desire,  its  combination  with  similar  remedies  will  always 
he  eligible ;  by  which  the  action  of  the  basis  may,  as  it  were,  be  direct- 
ed or  fixed.  On  this  account  diuretics  are  always  more  efficacious  when 
in  union  with  each  other,  since  the  individual  substances  are  not  only 
uncertain,  but  perverse  in  their  operation,  and  disposed  to  produce  di- 
aphoretic and  other  contrary  effects  ;  hence  it  is  highly  expedient  to  ex- 
hibit them-  in  combination,  taking  care  that  they  be  compatible  with  each 
other  in  their  physiological  actions.  See  Form.  122,  123,  124,  135v 
126,  127,  &c. 

395.  Diaphoretics. — Our  maxim,  "  Vis  Unita  Fortior,"  applies  with 
equal  truth  to  this  class  of  remedies.  See  Form.  138,  139,  140,  141^ 
142,  143. 
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396.  Expectorants. — More  is  frequently  to  be  gained  by  the  co- 
operation of  these  remedies  than  can  be  obtained  by  the  separate  articles. 
In  the  compound  squill  pill,  the  Ammoniacum  imparts  additional  activity 
to  the  basis,  while  the  Ginger  assists  as  an  appropriate  stimulus.  See 
also  Form.  144,  145,  146. 

397.  Demulcents  do  not  appear  to  obtain  any  other  benefit  from 
combination  with  each  other  than  occasionally  a  convenience  and  effi- 
cacy in  application,  arising  from  a  suitable  degree  of  consistence  and 
solubility,  as  will  be  more  fully  explained  under  the  consideration  of 
Trochisci,  or  lozenges. 

396.  In  chronic  affections  of  the  mucous  membrane  of  the  bladder, 
Dr.  Prout  says  that  the  effects  of  balsamic  remedies  are  frequently  more 
decided  when  conjoined  with  each  other ;  thus  the  Infusion  of  Diosma 
may  be  often  advantageously  combined  with  small  quantities  of  the 
Chian  Turpentine,  or  Cuhehs,  or  even  Copaiba. 

399.  The  operation  of  the  law  which  has  thus  formed  the  second 
object  of  our  inquiry  will  be  found,  like  every  other  to  be  hereafter 
examined,  to  have  a  natural  and  well-defined  limit ;  it  is  easy  to  per- 
ceive that,  by  multiplying  the  number  of  ingredients  too  much,  we  shall 
either  so  increase  the  quantity  and  bulk  of  the  compound  as  to  render 
it  nauseous  and  cumbersome,  or  so  reduce  the  dose  of  each  constituent 
as  to  fritter  away  the  force  and  energy  of  the  combination. 

400.  The  propriety  of  combining  several  stimulants  of  the  diffusible 
class  in  one  formula  has  been  questioned  on  different  grounds.  Dr. 
Chapman,  in  his  work  on  Therapeutics,  adduces  some  arguments  on 
this  point  which,  although  they  fail  in  establishing  his  general  position, 
certainly  suggest  an  important  exception  to  the  practice  in  question  : 
"  By  directing,"  says  he,  "  stimulating  remedies  singly,  we  shall  econo- 
mize our  resources  in  many  lingering  diseases."  The  justness  of  this 
statement  must  be  admitted  to  its  fullest  extent,  and  practitioners  will, 
on  certain  occasions,  do  well  to  act  in  conformity  with  the  views  that 
suggested  it ;  for  instance,  in  the  feeble  forms  of  protracted  fevers,  where 
the  indications  are  to  be  met  with  the  continued  action  of  stimulants,  it 
will  certainly  be  salutary  to  alternate  the  use  of  Camphor,  Ammonia,  and 
other  remedies  of  a  similar  nature,  in  preference  to  presenting  them  all 
at  once  in  combination,  so  that  the  system  may  not  lose  its  susceptibility 
by  the  continued  impression  of  the  same  stimulant ;  the  same  motive 
should  induce  us,  on  particular  occasions,  to  employ  in  succession  dif- 
ferent narcotics,  for  each  of  them  affects  sensibility  in  its  own  peculiar 
manner.  Magendie  goes  so  far  as  even  to  assert  that,  by  varying  the 
different  preparations  of  the  same  narcotic,  we  shall  be  better  able  to 
keep  up  its  action,  without  an  increase  of  its  dose.  The  nervous  sys- 
tem, as  Richerand  has  justly  observed,  may  be  compared  to  a  soil  rich 
in  different  juices,  and  which  requires  the  cultivator  to  plant  the  germes 
of  a  diversified  vegetation  to  develop  the  whole  of  its  fecundity ;  and, 
therefore,  to  ensure  a  perpetual  return,  it  will  be  right  to  sow  a  succes- 
sion of  different  seeds.  Hoffman  has  also  offered  us  some  advice  upon 
this  subject ;  he  cautions  us,  in  the  treatment  of  chronic  diseases,  to  sus- 
pend the  administration  of  remedies  at  intervals,  and  afterward  to  re- 
sume them,  lest  the  system  should  become  habituated,  and  ultimately 
insensible  to  their  influence.  Galen,  in  directing  a  treatment  for  the 
cure  of  old  persons,  is  influenced  by  a  similar  theory :  "  In  case  an  old 
man  should  continue  costive  for  two  days,  he  ouglit  to  take  some  aperi- 
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ent  on  the  third  ;  nor  should  he  continue  the  same  medicine,  but  change 
it  now  and  then,  lest,  hy  becoming  habitual,  it  should  lose  its  effect;"  a 
practice  which  is  adopted  by  every  intelligent  practitioner  of  the  pres- 
ent day. 

401.  But  there  remains  for  our  investigation  a  still  more  important 
precaution  with  respect  to  this  law  of  medicinal  combination ;  that,  in 
combining  substances  in  the  manner,  and  for  the  object  just  related,  the 
practitioner  should  be  well  satisfied  that  their  medicinal  virtues  are  in 
reality  practically  similar,  or,  at  all  events,  that  they  are  not  medicinally 
inconsistent  with  each  other,  or  he  will  fall  into  errors  of  the  most  fatal 
tendency.  I  confess  that  I  have  so  frequently  and  earnestly  urged  this 
truth,  that  nothing  but  its  extreme  importance  could  justify  its  repetition  ; 
my  apology,  however,  may  be  shortly  expressed  in  the  words  of  Seneca, 
"  Nunquam  nimis  dicilur  quod  nunquam  satis  dieitur."  In  order  to  estab- 
lish practical  similarity,  the  operation  of  a  medicine  must  be  found  by  eX' 
perience  to  continue  similar  under  every  condition  of  the  human  body ;  and 
it  must,  moreover,  owe  such  similarity  to  modes  of  operation  which  are 
physiologically  compatible  with  each  oilier,  and  consonant  with  the  general 
plan  of  cure.  We  have  agents  that  produce  diaphoresis  by  their  stimu- 
lant, and  others  by  their  relaxing  properties ;  we  cannot  be  said  to  err 
when  we  designate  each  of  such  bodies  a  diaphoretic,  but  they  are  not 
practically  similar,  since  they  require  for  their  successful  operation  dif- 
ferent states  of  the  living  system.  Let  us  direct  our  attention  to  the 
history  of  Diuretics  (127)  for  a  farther  illustration  of  this  most  important 
truth ;  thus  Squill,  Calomel,  and  Digitalis,  are  each  powerful  diuretics, 
but,  nevertheless,  they  cannot  be  considered  similar  remedies,  since 
Digitalis  may  fail  altogether  in  its  effects  in  the  very  cases  in  which 
Calomel  and  Squill  will  succeed ;  and  Squill  may  prove  inert  when 
Digitalis  will  be  found  to  produce  powerful  effects.  This  arises  from 
their  modes  of  action  being  dissimilar,  and,  consequently,  requiring  for 
their  success  different  states  of  the  living  system.  Squill,  it  would 
seem,  acts  primarily  upon  the  urinary  organs,  by  stimulating  the  secre- 
ting vessels  of  the  kidneys  ;  Mercury,  on  the  contrary,  acts  primarily  oa 
the  absorbents,  and  secondarily  on  the  kidneys  ;  whereas  Digitalis  pro- 
duces its  effects  by  diminishing  arterial  action,  and  increasing  that  of 
absorption.  Dr.  Blackall,  in  his  "  Observations  upon  the  Cure  of 
Dropsies,"  has  offered  some  remarks  so  valuable  in  themselyes,  and  so 
illustrative  of  this  important  subject,  that  I  shall  take  leave  to  quote  the 
passage.  "  Many  physicians,"  he  observes,  "^  are  fond  of  combining 
Squill,  Calomel,  and  Digitalis,  as  a  diuretic  in  dropsy  (Form.  136) ;  a 
practice  unsafe,  and  not  very  decidedly  possessing  the  merit  of  being 
consistent.     Digitalis  greatly  depresses  the  action  of  the  heart  and  ar- 

eries,  and  controls  the  circulation ;  and  it  seems  most  unreasonable  to 
believe  that  its  curative  powers  can  be  independent  of  such  an  effect ; 
on  the  other  hand.  Mercury,  if  it  does  not  pass  off  quickly,  is  always 
exciting  fever  and  hardening  the  pulse ;  speaking  from  experience, 
where  the  urine  is  coagulable,  and  Digitalis  agrees,  both  the  others  are, 
often  at  least,  positively  injurious.  On  the  contrary,  where  the  urine  is 
foul,  and  not  coagulable,  and  Squills  with  Calomel  render  service,  I  have 
on  that  very  account  made  less  trial  of  Digitalis,  and  cannot,  therefore, 
speak  from  much  experience." 

402.  I  have  already  observed  that  the  individual  medicines  which 
compose  the  class  of  Diaphoretics  vary  considerably  with  regard  to 
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their  primary  operation  ;  thus,  in  the  cure  of  intermittent  fevers,  diapho- 
retics are  useful  both  in  the  paroxysm  and  during  the  intermission  :  in 
the  first  case,  they  shorten  its  duration  ;  in  the  second,  they  support  the 
tone  of  the  extreme  vessels,  and  prevent  its  recurrence  ;  but  in  these 
opposite  states  a  very  different  kind  of  diaphoretic  is  required.  To  fulfil 
the  first  indication,  a  cooling  and  relaxing  one  is  called  for;  to  answer 
the  second,  the  stimulating  diaphoretic  is  exacted ;  the  one  may  be  said 
to  solicit,  the  other  to  extort,  perspiration. 

403.  Emmenagogues  also  can  only  be  regarded  relative  agents,  since 
the  suppression  of  the  catamenia  may  depend  upon,  or  be  connected 
with,  very  different  states  of  the  body  ;  in  some  cases  with  a  diminished, 
and  in  others  with  an  increased,  state  of  excitement.  Boerhaave  has 
observed  that  it  is  a  most  dangerous  error  to  ascribe  all  the  diseases  of 
young  females  to  a  retention  of  the  catamenia,  which  often  do  not  appear 
because  the  patients  are  disordered  from  other  causes.  If,  therefore, 
we  were  to  attempt  a  combination  of  the  several  medicines  which  have 
gained  reputation  as  Emmenagogues,  it  is  very  obvious  that  we  should 
bring  together  an  assemblage  of  discordant  remedies  ;  nor  would  the 
physician  be  less  in  error  were  he  to  combine  Expectorants  without 
a  due  regard  to  their  modes  of  operation,  as  must  appear  evident  upon 
the  inspection  of  their  classification  at  page  135. 

404.  The  class  of  Antispasjiodics  may  likewise  embrace  remedies 
of  the  most  opposite  tendency,  for  spasm,  as  we  have  seen  (72),  may 
occur  under  the  most  opposite  circumstances  :  in  an  extreme  condition 
of  weakness,  as  in  certain  nervous  affections,  and  in  a  highly-excited 
state,  as  in  colic,  &c.  ;  it  is  hardly  necessary,  therefore,  to  point  out 
the  mischief  that  must  arise  from  the  fortuitous  and  indiscriminate  inter- 
mixture of  the  individual  substances  which  are  unavoidably  classed  under 
a  general  designation.  Bark  and  Steel  are  also  too  often  indiscriminately 
used  as  Tonics.  "  In  dropsy,"  says  Dr.  Blackall,  "  they  are  far  from 
being  equivalent  remedies,  the  former  being  infinitely  to  be  preferred 
after  the  dropsy  of  young  persons  of  acute  disease  and  of  sound  stamina  ; 
the  latter  being  suited  to  a  vitiated  rather  than  to  a  feeble  habit,  and  in- 
dicated more  by  a  pale,  sallow  complexion,  and  a  want  of  red  colour  in 
the  blood,  as  especially  shown  by  the  paleness  of  the  lips  than  by  any 
other  signs  ;"  but  enough  has  been  said  to  satisfy  the  inexperienced 
practitioner,  for  whose  instruction  these  observations  have  been  oflered, 
that  the  terms  employed  to  denote  the  different  classes  of  remedies  can 
only  be  relative,  expressive  of  effects  which  are  alone  produced  with 
reference  to  a  certain  state  of  the  living  body  ;  and  as  this  necessarily 
varies  in  different  conditions  of  health  and  disease,  it  follows  that  medi- 
cines are  convertible  agents,  and  that  when  we  attempt  to  institute  gen- 
eral rules  with  respect  to  their  administration,  without  taking  into  account 
the  circumstances  of  the  patient  upon  whom  they  are  to  operate,  we 
shall  be  baffled  by  frequent  disappointment.  We  may  say  of  medicines 
what  Van  Swieten  said  of  diet, "  To  assert  that  such  or  such  a  thing  be 
wholesome,  without  a  knowledge  of  the  habit  of  the  person  for  whom  it 
is  intended,  is  like  a  sailor  pronouncing  the  wind  to  be  fair,  without 
knowing  to  what  port  the  vessel  is  bound."  So  fully  was  Boerhaave 
impressed  with  this  truth,  that  he  exclaimed,  "  Nullum  ego  cognosco 
remedium,  nisi  quod  tempestivo  usujiat  tale." 

405.  Although  medicines  which  produce  the  same  ultimate  effects, 
by  modes  of  operation  obviously  dier  ent,  cannot  be  considered  similar, 
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in  the  sense  affixed  to  the  term  in  the  present  section  ;  yet,  if  these  dif- 
ferent modes  of  operation  be  not  physiologically  incompatible  with  each 
other,  the  union  of  such  remedies  may  not  only  be  admissible,  but  even 
useful ;  the  consideration  of  which  will  offer  itself  as  a  subject  of  inquiry 
in  a  subsequent  section  {viz.,  III.,  A). 

C.  By  combining  the  basis  with  substances  of  a  different  nature,  and 
which  do  not  exert  any  chemical  influence  upon  it,  but  are  found  by 
experience  to  be  capable  of  rendering  the  stomach,  or  system,  or  any 
particular  organ,  more  susceptible  of  its  action. 
406.  It  will  be  readily  admitted  that  there  may  exist  conditions  of 
the  body,  and  peculiar  states  of  its  several  organs,  which  render  them 
more  or  less  susceptible  of  remedial  impressions  ;  and  if  it  can  be  shown 
that  the  administration  of  certain  stimulants  is  capable  of  arousing  their 
dormant  energies,  and  of  recalling  or  exalting  their  wonted  excitabilities, 
it  must  follow  that  the  medicinal  combinations  which  we  have  now  to 
examine  will  receive  the  sanction  of  theory,  and  the  approbation  of  ex- 
perience. In  diseases  attended  with  diminished  sensibility  of  the  stom- 
ach, as  in  cases  of  intermittent  and  other  fevers.  Capsicum  and  different 
spices  become  powerful  adjuncts  to  the  bark  and  other  remedies,  the 
operation  of  which  is  thus  greatly  promoted.  In  some  cases  of  inirrita- 
bility  of  stomach,  the  addition  of  a  small  quantity  of  opium  will  impart 
efficacy  to  a  remedy  otherwise  inert ;  an  emetic  will  often  be  thus  ren- 
dered more  active,  as  I  have  frequently  witnessed  in  my  practice.  In 
some  states  of  mania,  and  affections  of  the  brain,  emetics  will  wholly 
fail,  unless  the  stomach  be  previously  influenced  and  prepared  by  a  nar- 
cotic* I  have  often  also  found  that  the  system  has  been  rendered  more 
susceptible  of  the  influence  of  mercury  by  its  combination  with  antimony 
and  opium. t  So,  again,  when  the  system  is  in  that  condition  which  is 
indicated  by  a  hot  and  dry  skin,  squill  will  fail  in  exciting  expectoration  ; 
but  administer  it  in  conjunction  with  ammonia,  and  in  some  cases  with 
Antimonial  Wine  and  a  saline  draught,  and  its  operation  will  be  promo- 
ted. As  a  diuretic,  Squill  is  by  no  means  active  when  singly  admin- 
istered, but  Calomel,  or  some  mercurial,  when  in  combination  with  it, 
appears  to  direct  its  influence  to  the  kidneys,  and  in  some  unknown 
manner  to  render  these  organs  more  susceptible  of  its  influence^  (see 

*  It  has  been  stated  under  the  history  of  emetics  (101),  that  in  cases  of  profonnd  intoxi- 
cation, or  in  those  of  violent  wounds  and  contusions  of  the  head,  vomiting  will  not  take 
place,  however  forcibly  the  stomach  may  be  goaded  by  an  emetic  ;  whereas,  if  the  brain  be 
less  profoundly  affected,  as  by  incipient  intoxication,  or  by  a  less  violent  blow  on  the  head, 
its  irritability,  instead  of  being  paralyzed,  is  so  far  increased  that  vomiting  will  be  excited 
by  the  slightest  causes.  Just  so  it  is  with  respect  to  narcotics  :  a  powerful  dose  so  para- 
lyzes the  nervous  system  that  the  stomach  cannot  be  made  to  eject  its  contents,  as  every 
one  must  have  observed  in  cases  of  narcotic  poisoning,  while  smaller  doses,  like  lesser 
injuries  of  the  head,  dispose  the  stomach  to  sickness. 

+  It  would  even  appear  probable  that  in  some  cases  mercurial  influence  has  been  renewed, 
after  its  subsidence,  by  doses  of  opium ;  a  remarkable  instance  of  this  kind  is  related  in 
Hufeland's  Journal  (vol.  ix.),  in  which  an  old  woman  is  said  to  have  fallen  into  a  consider- 
able salivation  after  every  dose  of  opium.  She  had  previously  applied  to  a  physician  for 
an  extensive  ulceration  over  her  body,  and  had  taken  a  considerable  quantity  of  mercury, 
but  the  effects  had  subsided  until  renewed  by  the  opium. 

t  Sir  Gilbert  Blane  has  advanced  an  ingenious  hypothesis  to  explain  the  cause  of  the 
fetid  breath  of  persons  under  the  influence  of  mercury,  which  might,  perhaps,  also  show 
why  certain  remedies  are  rendered  more  efficient  by  combination  with  that  metal.  "  One 
of  the  active  effects  of  mercury,"  says  Sir  Gilbert,  "  is  to  alter  the  natural  sensibility  of  the 
Lacteals,  so  that,  under  its  influence,  they  absorb  indiscriminately  that  which  is  excremen- 
titious  and  nutritive ;  hence  the  smell  of  the  breath,  since  the  fetid  particles  are  carried 
into  the  circulation,  and  thrown  off  in  the  Halitus  of  the  lungs,  or  by  the  salivary  glands, 
in  consequence  of  the  mouth  of  the  lacteals  losing  that  selecting  tact,  by  which  in  their 
sound  state  they  reject  whatever  is  offered  to  them,  except  the  chyle.    Now,  if  mercury 
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Form.  135,  136).  In  like  manner,  Antimony  would  seem  to  quicken 
the  operation  of  saline  purgatives  [Form.  86),  Opium  to  increase  the 
sudorific  powers  oi  Antimony  {Form.  137,  139,  140),  and  Ipecacuanha  to 
promote  the  purgative  operation  of  Jalap ;  indeed.  Dr.  Aikin  goes  so 
far  as  to  assert  that  fifteen  grains  of  the  latter,  when  combined  with  two 
or  three  of  the  former,  will  purge  more  than  double  that  quantity  of 
jalap,  when  administered  without  such  an  adjuvant. 

407.  In  certain  disordered  states  of  the  alimentary  canal  there  exists 
such  an  abundance  of  morbid  mucus  as  to  defend  the  alimentary  mem- 
brane from  the  due  action  of  a  medicinal  substance ;  under  such  cir- 
cumstances, Dr.  Annesley,  and,  more  recently,  Mr.  James  Morgan,  have 
shown,  by  numerous  satisfactory  cases,  that  Bitartrate  of  Potass,  by  the 
effusion  of  fluid  it  excites  from  the  exhalants,  becomes  an  important  ad- 
junct. Antimonial  Preparations  which  have  failed  in  exciting  emesis 
have,  by  such  a  combination,  been  rendered  active.  For  the  same  rea- 
son./a/ap  maybe  greatly  exalted  in  activity;  in  some  cases,  where  the 
simple  powder  has  been  powerless,  the  Pulvis  Jalapm  compositus  of  the 
pharmacoposia  has  been  found  active.  As  mucus  generally  predomi- 
nates in  worm  cases,  it  may  be  judicious  to  introduce  the  Bitartrate  of 
Potass  in  anthelmintic  purges.  Limewater  has  a  similar  tendency,  and 
may  become  a  useful  ingredient  in  formulae  intended  to  act  upon  a  slimy 
condition  of  the  alimentary  passages.  The  purgative  action  of  Aloes 
would  appear  to  have  some  relation  to  the  presence  of  bile  in  the  intes- 
tines, for  it  has  been  remarked  by  Wedekind  and  others,  that  this  med- 
icine will  not  purge,  if  administered  even  in  large  doses,  when  the 
stools  have  been  clay-coloured ;  this  fact  will  suggest  the  propriety  of 
combining  it,  in  such  cases,  with  Calomel.  I  have  myself  observed 
that  a  grain  of  the  extract  of  Colchicum  quickens  the  operation  of  this 
resinous  extract. 

408.  Sir  John  Pringle  speaks  of  the  advantages  which  may  be  ob- 
tained by  combining  an  alkali  with  a  bitter  infusion,  by  which,  he  says, 
the  effects  of  the  former  will  be  greatly  increased.  Bitters,  beyond 
doubt,  from  their  invigorating  influence  upon  the  primes,  vice,  will  expe- 
dite, and  perhaps  increase  the  effects  of  remedies  whose  operation  is 
connected  with  changes  in  transitu,  or  absorption,  as  in  the  exhibition 
of  certain  diuretics  ;  they  also  frequently  render  the  stomach  and  bow- 
els more  susceptible  of  bodies  that  act  by  impression,  as  certain  purga- 
tives and  emetics;  the  latter,  as  is  well  known,  are  greatly  promoted 
by  the  ingestion  of  bitter  infusions.  Sulphate  of  Quina  has  been  sup- 
posed to  have  the  effect  of  accelerating  the  action  of  mercurials  upon 
the  system,  as  well  as  to  increase  the  activity  of  aloetic  purges.  We 
may  discover  the  operation  of  the  same  principle  in  some  of  the  more 
active  compounds  of  nature  ;  many  herbs  appear  to  be  indebted  to  a  bit- 
ter principle  for  their  activity  ;  Elaterium,*  as  I  have  ascertained  by  a 

can  act  as  the  '  Soporata  Offa'  to  the  lacteals,  it  is  evident  that  its  combination  with  active 
matter  may,  on  some  occasions,  faciUtate  the  absorption  of  the  latter." 

*  The  following  are  the  results  of  my  experiments  upon  a  specimen  of  Elaterium  from 
Apothecaries'  Hall,  procured  according  to  the  directions  of  Dr.  Clutterbuck. 

Water 04 

Extractive 26 

Fecula 28 

Gluten 0-5 

Woody  matter       .        > 25 

Elatin — Bitter  principle 1-2 

10  grains. 
H    H 
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careful  set  of  experiments,  contains  a  purgative  element,  to  which  I 
gave  the  name  of  Elatin,  and  a  distinct  bitter  principle,  which,  in  itself, 
is  quite  inert,  and  yet  its  presence  in  the  compound  renders  the  aliment- 
ary canal  more  susceptible  of  the  impression  of  the  active  element,  and 
accordingly  increases  its  power.  The  history  of  senna  will  afford  some 
interesting  facts  in  farther  elucidation  of  this  subject ;  the  leaves  of  this 
plant,  like  Elaterium,  appear  to  contain  an  active  principle  in  combina- 
tion with  a  bitter ;  which  latter  principle,  although  destitute  of  purgative 
properties,  considerably  augments  those  of  the  former,  for  if  this  be  re- 
moved, as  happens  when  senna  is  transplanted  into  the  South  of  France, 
the  purgative  principle  is  weakened,  but  may  be  again  restored  by  the 
artificial  addition  of  some  bitter  extractive.  The  fruit  or  pods  of  senna* 
contain  only  the  purgative  principle,  and  are  therefore  comparatively 
feeble,  unless  the  defect  be  compensated  by  art.  Dr.  CuUen  has  ob- 
served that  a  much  smaller  quantity  of  the  leaves  is  required  for  a  dose 
if  they  be  infused  in  company  with  some  bitter  plant.  The  Mistura 
GentiancB  composita,  recently  introduced  into  our  pharmacopoeia,  furnishes 
an  excellent  combination  of  this  kind.  I  have  also  found  the  watery 
infusion  of  Rhubarb,  which  is  not  active  without  some  assistance,  ren- 
dered much  more  aperient  by  the  addition  of  Calumba. 

409.  The  experiments  of  Seguin  have  established  the  fact  that  the 
active  principle  of  astringents  is  Tannic  Acid,  but  its  efficacy  is  evi- 
dently augmented  by  the  presence  of  an  acid ;  that  peculiar  sensation 
which  we  so  usually  experience  in  the  mouth  and  fauces  from  unripe 
fruits,  especially  those  of  the  plum  species,  and  are  designated  by  the 
term  acerbness,  is  the  result  of  a  combination  of  the  astringent  principle 
with  some  vegetable  acid. 

410.  The  relative  sweetness  of  sugar,  when  in  different  degrees  of 
purity,  depends  upon  the  operation  of  the  same  law  of  combination ; 
pure  sugar,  as  Dr.  M'Culloch  has  very  truly  observed,  however  para- 
doxical it  may  appear,  is  not  so  sweet  as  that  which  is  impure ;  the  sweet- 
ness of  molasses,  compared  with  that  of  refined  sugar,  is  too  well  known 
to  require  more  than  to  be  mentioned  ;  the  vegetable  matter,!  in  this 
case,  increases  the  effect  of  the  saccharine  principle  with  which  it  is 
combined.  For  the  same  reason,  grapes,  differing  very  materially  in 
their  proportion  of  saccharine  matter,  may  seem  to  the  taste  equally 
sweet ;  and  such,  in  fact,  is  the  case  on  comparing  the  luscious  grapes 
of  Spain  with  the  Chasselas  of  Paris ;  and  yet  the  vinous  product  is  en- 
tirely different — the  results  of  the  one  being  a  sweet  and  luscious  wine, 
while  that  of  the  other  is  hard  and  dry,  because,  in  truth,  these  grapes 
contain  very  different  proportions  of  sugar ;  and  however  powerfully  the 
vegetable  matter  may  modify  the  effects  of  this  principle  upon  the  palate 
and  organs  of  taste,  it  cannot  alter  the  quantity  of  alcohol  resulting  from 
its  fermentation.|  Crystallized  sugar,  also,  appears  less  sweet  to  the 
taste  than  loaf-sugar,  but  this  may  depend  upon  the  different  state  of  ag- 
gregation, and,  consequently,  the  different  degrees  of  solubility  possess- 
ed by  the  sugar  in  these  two  forms. 

411.  From  the  phenomena  of  taste  we  may  extend  our  analogies  to 
those  of  odour.     A  memoir,  presented  to  the  Philomatic  Society  of 

*  The  Arabian  and  Greek  physicians  scarcely  noticed  the  leaves,  but  always  employed 
the  pods  of  senna ;  a  fact  which  will  explain  the  operation  of  this  plant  as  observed  by 
them. 

t  Herbaceous  matter  of  Dr.  Higgins  ?  I  M'Culloch  on  Wine. 
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Paris  by  M.  Robiquet,  on  the  subject  of  Aroma,  affords  some  very  in- 
teresting analogies  in  proof  of  this  law  of  combination.  From  the  ex- 
periments of  this  laborious  chemist,  it  would  appear  that  odours  are  not, 
as  Fourcroy  supposed,  the  effect  of  the  simple  solution  of  certain  bodies 
in  air,  but  that  for  their  development  some  third  body,  not  possessing  in 
itself  any  of  the  specific  odour,  is  absolutely  necessary  as  an  intermede, 
its  nature  in  every  case  varying  with  that  of  the  odorous  base  in  ques- 
tion. In  the  same  way  that  the  mordant  requires  to  be  varied  by  the 
dyer,  according  to  the  nature  of  the  colouring  matter  which  it  is  his  in- 
tention to  fix  on  the  cloth  ;  thus,  Ambergris  has  in  itself  very  little  odour, 
but  the  addition  of  a  minute  quantity  of  musk  develops  a  very  decided 
one ;  and  the  same  thing  happens,  in  a  less  degree,  with  lavender,  and, 
accordingly,  the  perfumers  are  in  the  practice  of  adding  a  small  quantity 
of  that  substance  to  the  distilled  water  of  the  plant.  In  other  cases 
ammonia  lends,  as  it  were,  its  volatility  to  bodies,  the  odour  of  which, 
without  such  an  adjective,  would  be  scarcely  sensible  ;  this  is  exempli- 
fied by  the  practice  of  perfumers  exposing  their  musk  and  other  sub- 
stances to  the  atmosphere  of  privies  when  they  have  lost  their  power 
(^Paul  Amman  Manduct  ad  Mat.  Med.).  This  fact  will  doubtless  ex- 
plain the  effect  already  noticed,  on  the  authority  of  Gieger  (p.  115), 
that  the  odour  of  musk  becomes  developed  by  putrefaction,  during  which 
ammonia  is  disengaged.  So,  again,  in  order  to  give  pungency  to  snuff, 
it  is  made  to  suffer  the  commencement  of  fermentation  ;  and  it  is  a  cu- 
rious fact,  that  the  odour  of  the  best  snuff  may  be  destroyed  by  mixing 
it  with  some  Tartaric  Acid.  Iron  has  little  or  no  odour,  but  when  vol- 
atilized with  hydrogen  its  odour  is  very  powerful.  The  smell  of  copper 
and  brass  must  depend  upon  some  analogous  cause  not  at  present  under- 
stood. 

412.  In  some  cases  the  addition  of  certain  bodies  will  induce  the  ab- 
sorbents to  admit,  and  carry  into  the  circulation,  remedies  which,  in  a 
more  simple  state,  they  would  reject  as  excrementitious ;  this  position 
is  supported  by  the  fact,  that  no  form  of  mercury  is  so  readily  taken  up 
by  absorption  as  that  in  combination  with  fatty  matter,  or  with  some 
stimulant  ingredient,  as  in  the  Linimentum  Hydrargyri  compositum,  by 
which  the  lymphatics  are  acted  upon  by  the  camphor  and  ammonia.  It 
is  a  question,  also,  whether  the  preparations  of  iron  are  not  more  readily 
carried  into  the  blood  when  introduced  into  the  stomach  in  the  form  of 
tanno-gallales.  By  a  parity  of  reasoning,  Mr.  Carmichael  was  led  to 
prefer  the  Phosphate  of  Iron  to  any  other  preparations  of  that  metal  in 
cancer,  from  a  belief,  that  when  combined  with  an  animal  acid,  it  would 
enter  the  system  more  readily,  and  unite  more  intimately  with  the  an- 
imal fluids.     This,  however,  is  to  be  received  as  a  vague  speculation. 

413.  The  object  of  the  foregoing  observations  is  to  support  the  prop- 
osition, that  as  in  certain  vegetable  productions  there  exist  elements  which, 
although  in  themselves  inert,  may  confer  additional  activity  upon  the  prin- 
cipal ingredient,  so  in  artificial  combinations,  the  basis  of  a  medicinal 
formula  may  receive  an  increased  efficacy  from  the  coexistence  of  ac- 
cessary substances.  If  we  admit  the  truth  of  this  proposition,  it  will 
necessarily  follow  that  there  exist  two  distinct  orders  of  medicinal  ele- 
ments :  the  one  comprehending  those  that  possess  an  inherent  and  inde- 
pendent activity  ;  the  other,  those  that  are  in  themselves  inert,  but  which 
are  capable  of  imparting  impulse  and  increased  energy  to  the  former 
when  in  combination  with  them.     To  distinguish  these  orders,  we  may 
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designate  the  former  substantive,  the  latter  adjective  constituents. 
To  illustrate  this  by  a  few  examples  :  in  Sulphate  of  Quina,  the  Quina 
is  substantive,  the  Sulphuric  Acid  adjective.  In  Cantharides,  the 
Cantharidin  is  rendered  soluble  and  active  by  the  adjective  principle, 
termed  yellow  matter.  Columbia,  in  an  isolated  form,  is  neither  soluble 
in  alcohol  nor  water,  yet  both  these  menstrua  extract  it  from  the  root 
by  means  of  the  adjective  ingredients  contained  in  it. 

414.  The  solutions  of  saline  cathartics  appear  to  acquire  an  acces- 
sion of  power  by  impregnation  with  Carbonic  Acid  Gas,  depending, 
probably,  upon  the  intestines  thus  receiving  a  degree  of  distention  ne- 
cessary for  the  full  operation  of  the  salt ;  certain  it  is  that  the  operation 
of  emetics,  as  well  as  that  of  clysters,  is  materially  increased  by  the 
stimulus  of  distention. 

415.  In  enumerating  the  methods  to  be  adopted  for  increasing  the 
energy  of  a  remedy  by  rendering  the  system  more  susceptible  of  its  ac- 
tion, it  is  necessary  to  state  that,  under  certain  circumstances,  venesec- 
tion deserves  a  distinguished  place  among  the  Adjuvantia.  The  fact  is 
strikingly  illustrated  in  the  exhibition  of  Mercurial  Alteratives ;  whether 
the  Vis  conservatrix  which  nature,  in  a  state  of  health  and  vigour,  oppo- 
ses to  the  admission  of  foreign  bodies  into  the  circulation  be  overcome 
by  bloodletting,  is  a  question  which  I  shall  leave  undecided  ;  but  this 
much  I  can  state  from  ample  experience,  that  the  system,  which  in  a 
sthenic  condition*  has  resisted  the  action  of  mercury,  has  yielded  to  its 
influence  the  moment  the  stomach  became  deranged,  the  circulation 
languid,  or  the  general  tone  of  the  system  subdued  or  relaxed.  I  have 
frequently  seen  this  during  my  hospital  practice  ;  if  a  patient,  for  in- 
stance, who  has  been  using  mercurial  friction,  or  taking  the  preparations 
of  that  metal  without  effect,  be  transferred  into  a  close  and  unhealthy 
ward,  his  appetite  soon  fails,  the  tongue  becomes  furred,  and  the  sys- 
tem yields  to  the  influence  of  mercury.  Nauseating  doses  of  antimony 
frequently  repeated,!  or  the  accidental  supervention  of  any  disease  of 
debility,  have  been  frequently  attended  with  the  same  phenomena.  My 
hospital  practice  has  afforded  me  an  opportunity  of  appreciating  the  de- 
bilitating effects  of  despondency  in  a  case  of  this  description  ;  a  patient 
had  been  taking  mercurial  medicines  and  using  frictions  for  a  consider- 
able period  without  any  apparent  effect,  when  he  was  abruptly  told  he 
would  fall  a  victim  to  his  disease ;  the  unhappy  man  experienced  an 
unusual  shock,  and  in  a  few  hours  became  violently  salivated.     It  was 

*  Astruc,  and  other  practitioners  of  the  same  school,  always  premised  a  mercurial 
course  with  venesection.  It  is  probable  that  many  of  the  anomalies  observed  in  the  mod- 
em use  of  this  remedy  may  have  arisen  from  an  inattention  to  the  diet  of  those  who  were 
submitted  to  its  influence.  Mercury  is,  in  itself,  a  most  powerful  stimulant,  and  ought, 
therefore,  to  be  accompanied  with  a  low  diet ;  besides  which,  the  experiments  of  Magendie 
have  shown  how  greatly  a  depleted  state  of  the  system  will  expedite  the  operation  of  the 
remedy. 

t  Dr.  Eberle,  of  Philadelphia,  in  quoting  the  above  passage,  remarks  that  he  has  long 
been  acquainted  with  the  fact,  although  he  is  disposed  to  account  for  it  upon  different 
grounds ;  he  considers  that  nauseants  encourage  mercurial  ptyalism,  by  favouring  an  af- 
flux to  the  salivary  glands.  The  learned  author  nmst  allow  me  to  congratulate  him  upon 
this  discovery,  as  he  need  not  entertain  any  apprehension  in  future  as  to  his  power  of  in- 
ducing salivation.  He  has  only  to  condemn  the  refractory  to  meager  fare,  and  then  to 
tantalize  them,  as  poor  Sancho  was  treated  in  his  government,  with  the  sight,  or  rather 
smell,  of  a  savoury  dish,  and  he  will  be  sure  of  securing  his  object ;  but  to  be  serious,  if 
Dr.  Eberle's  views  be  correct,  how  will  he  explain  the  modus  operandi  of  fear,  as  related  in 
the  text  ?  for  the  tendency  of  fear  is  to  diminish  the  secretion.  The  Hindoo  ordeal  by 
rice  is  founded  upon  this  fact.  Those  who  were  able  to  return  the  rice  given  them  to 
chew  in  a  pulpy  form  were  acquitted,  while  those  who  turned  it  out  of  their  mouths  dry 
were  pronounced  guilty. 


THEORY   AND    ART   OF    PRESCRIBING.  245 

formerly  observed  by  Citois,  that  the  inhabitants  of  the  province  of  Poi- 
tou,  who  had  suffered  anxiety  on  account  of  any  misfortunes,  were  par- 
ticularly susceptible  of  the  epidemic. 

416.  Venesection  also  increases  the  effects  of  cathartic  medicines. 
I  have  often  noticed  this  fact,  in  contending  with  diseases  of  a  plethoric 
diathesis  ;  whenever  the  bleeding  has  preceded  the  purgative,  the  effects 
of  the  latter  have  been  uniformly  more  speedy  and  considerable  ;  in  ob- 
stinate constipation,  mild  remedies  have  been  known  to  act  more  pow- 
erfully when  preceded  by  bloodletting,  than  potent  ones  when  exhibited 
antecedent  to  it.  Venesection  has  certainly  an  extraordinary  power  in 
awakening  the  susceptibility  of  the  primcR  vice  to  remedial  impressions  ; 
in  some  diseases,  as  in  Cynanche  Trachealis,  or  croup,  so  great  is  the 
insensibility  of  the  stomach  that  emetics  will  frequently  fail ;  and  Dr. 
Hamilton  states  that  he  has  given  as  much  as  a  hundred  grains  of  Calo- 
mel in  the  twenty-four  hours  without  any  effect.  In  such  cases  vene- 
section will  afford  extraordinary  assistance.  Dr.  Fothergill  also  re- 
marks that  emetics  are  more  efficient  after  bleeding  [Dissert.  Med. 
Inaug.).  The  effects  of  bark,  steel,  and  other  tonics,  are  in  some  in- 
stances influenced  in  the  same  manner ;  whether  it  may  be  prudent  or 
judicious  to  have  recourse  to  such  a  practice,  must  be  determined  in 
each  particular  case  by  the  practitioner,  and  is  a  question  not  involved 
in  the  present  inquiry.  Limited  must  be  the  experience  of  the  physi- 
cian who  has  not  witnessed  the  utility  of  venesection  in  producing  a 
state  of  system  favourable  to  the  operation  of  various  other  remedies. 
In  acute  diseases,  how  frequently  will  an  opiate  succeed  in  allaying  irri- 
tation, after  copious  bleeding,  which  would  not  produce  any  beneficial 
influence  previous  to  that  operation  ?  This  is  strikingly  exemplified  in 
the  treatment  of  pneumonia,  the  narcotic  quieting  the  irritability  of  the 
circulation,  and  acting  like  a  charm  upon  the  patient. 

417.  Purgatives  also  awaken  the  susceptibility  of  the  body  to  mer- 
curial impressions,  provided,  however,  that  they  be  not  simultaneously 
given  with  the  alterative  (134);  and  it  is  remarked  by  Dr.  Chapman, 
that  this  practice  affords  a  resource  which  rarely  disappoints  the  prac- 
titioner. The  advantages  also  of  a  course  of  steel  medicines  are  un- 
doubtedly increased  by  the  previous  exhibition  of  purgatives.  The 
febrifugous  and  antiseptic  properties  of  diluted  Hydrochloric  Acid  are 
enhanced  by  a  similar  practice.  I  beg  to  refer  the  practitioner  to  some 
cases  published  by  me  in  the  Medical  and  Physical  Journal  for  Decem- 
ber, 1809,  in  farther  illustration  of  these  views.  Experience  also 
enables  me  to  state  that  Diuretics  are  assisted  by  similar  means,  having 
many  instances  in  my  case-book  of  the  failure  of  these  agents  before, 
and  their  successful  operation  after  the  exhibition  of  a  cathartic.  Dr. 
Darwin  observes  that  "  Absorptions  are  always  increased  hy  inanition," 
and  in  support  of  this  proposition  refers  to  the  frequent  advantage  de- 
rived from  evacuations  in  the  cure  of  ulcers.  Dr.  Chapman  arrives  at 
the  same  conclusion ;  he  states  that  the  blood-vessels  and  absorbents 
are  to  a  certain  extent  "  Antagonists."  This  opinion  is  confirmed  by 
the  experiments  of  Magendie  (108  and  note).  Instructed  by  this  ob- 
vious fact,  continues  Dr.  Chapman,  we  ought,  in  the  exhibition  of  diu- 
retics, to  regulate  the  state  of  the  system  by  interposing  purgatives,  or 
even  venesection,  as  the  state  of  the  circulation  may  indicate. 

418.  Emetics  also,  in  certain  conditions  of  the  system,  would  appear 
to  render  the  stomach  more  sensible  to  the  impression  of  other  reme- 
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dies ;  Dr.  Eberle,  of  Philadelphia,  has  remarked  such  an  effect  with 
respect  to  the  administration  of  the  bark. 

419.  CHA^"GE  OF  DIET  AND  HABITS  may  be  also  classed  among  the 
Adjuvantia,  as  so  strikingly  shown  by  the  convalescence  of  those  who, 
in  their  reliance  upon  the  curative  effects  of  the  many  mineral  springs 
abroad,  submit  to  the  regular  and  early  hours  of  the  place  in  which  they 
reside  ;  this,  however,  is  a  subject  far  too  extensive  and  important  to  be 
investigated  in  this  work.  I  shall  merely  observe,  that  the  young  practi- 
tioner is  not  to  exercise  his  Caduceus  as  Sancho's  physician  did  his  wand. 
I  have  seen  a  raw  disciple  of  Esculapius  so  vex  his  patient,  that  his 
food  became  more  nauseous  to  him  than  his  medicine ;  and  I  verily 
believe  his  physician  was  more  irksome  than  his  disease.  It  is  well 
observed  by  Dr.  Percival,  that  the  prejudices  of  the  sick  should  never 
be  contemned  with  wantonness,  nor  opposed  with  harshness ;  for, 
silenced  by  authority,  they  will  operate  secretly  and  forcibly  on  the 
mind,  creating  fear,  anxiety,  and  watchfulness.  If  feelings  of  aversion 
are  excited  by  the  repast,  the  stomach  will  never  act  with  healthy 
energy  on  the  food  ;  and  in  cases  of  extreme  disgust,  it  is  either  return- 
ed, or  it  passes  through  the  alimentary  canal  almost  unchanged ;  on  the 
other  hand,  the  gratification  which  attends  a  favourite  meal  is  in  itself  a 
specific  stimulus  to  the  organs  of  digestion,  especially  in  weak  and  de- 
bilitated habits.  Dr.  Merriman  communicated  to  me  a  case  which 
will  afford  a  striking  illustration  of  this  powerful  influence.  A  lady  of 
rank,  labouring  under  menorrhagia,  suffered  with  that  irritable  and  unre- 
lenting state  of  stomach  which  so  commonly  attends  the  disease,  and  to 
such  a  degree,  that  every  kind  of  aliment  and  medicine  was  alike  reject- 
ed ;  after  the  total  failure  of  the  usual  expedients  to  appease  the  stom- 
ach and  procure  relief,  she  applied  to  Miss  Prescott,  and  was  magnetized, 
when  she  immediately,  to  the  astonishment  of  all  her  friends,  ate  a  beef- 
steak, and  continued  to  repeat  the  meal  every  day  for  six  weeks,  with- 
out the  least  inconvenience  !  but  the  disease  itself,  notwithstanding  this 
treacherous  amnesty  of  the  stomach,  continued  with  unabated  violence, 
and  shortly  afterward  terminated  her  life. 

II. 

TO  CORRECT  THE  OPERATION  OF  THE  BASIS,  BY  OBVIATING  ANY 
UNPLEASANT  EFFECTS  IT  MIGHT  BE  LIKELY  TO  OCCASION,  AND 
WHICH  WOULD  PERVERT  ITS  INTENDED  ACTION,  AND  DEFEAT  THE 
OBJECTS  OF  ITS  EXHIBITION. 

A.  By  MECHANICALLY  Separating,  or  chemicallv  neutralizing,  the 
offending  ingredient. 

420.  The  scientific  physician,  from  his  knowledge  of  the  chem- 
ical composition  of  a  medicinal  substance,  and  of  the  principles 
upon  which  its  different  qualities  depend,  is  frequently  enabled  to 
remove,  or  render  harmless,  the  elements  which  impart  to  it  a 
deleterious  operation.  It  is  thus  that  many  vegetable  substances 
of  a  very  acrid  nature  become  mild  on  being  boiled,  or  submitted 
to  some  chemical  manipulation ;  and  many  of  them  might  even, 
in  times  of  scarcity  and  want,  be  converted  into  wholesome  and 
nutritious  articles  of  diet.  Sir  John  Franklin  and  his  associates, 
under  the  severe  privations  to  which  they  were  exposed,  gathered 
the  Liverwort  [Cetraria  Islandica)  as  an  article  of  food,  but  its  bit- 
terness rendered  it  scarcely  eatable.     The  experiments  of  Westring 
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have  shown  that  the  bitterness  of  this  Lichen  may  be  entirely  re- 
moved by  maceration  in  a  cold  and  weak  alkaline  ley,  and  a  taste- 
less but  nutritious  jelly  be  thus  obtained.  In  the  same  manner  the 
horse-chestnut  (^j^sculus  Hippocastanum)  may  be  deprived  of  its 
bitterness,  leaving  a  residuum  which  will  ajfford  a  kind  of  bread  j 
and,  according  to  Parmentier  (Recherches  sur  les  vegetaux  nouris' 
sans),  excellent  starch  may  be  procured  from  it.  Dr.  Darwin  ob- 
serves, that  if  the  roots  of  White  Briony  be  rasped  into  cold  water, 
and  agitated  with  it,  its  acrid  juice,  together  with  the  mucilage, 
will  be  dissolved  or  swim  in  the  water,  while  a  starch  perfectly 
wholesome  and  nutritious  will  subside,  and  may  be  advantageous- 
ly used  as  food.  By  a  similar  species  of  address,  the  French  pre- 
pare from  the  acrid  Arum  the  harmless  but  highly-prized  cosmetic, 
called  '•'■Cyprus  Vowder f  and  Cassava  and  Tapioca,  those  well- 
known  forms  of  starch,  are  obtained  from  the  juice  of  the  Jatropa 
Manihot,  with  which  the  natives  of  South  America  poison  their 
arrows.  The  husk,  or  cuticle,  of  barley  contains  an  acrid  resin, 
for  which  reason  it  is  removed,*  and  the  seed,  being  afterward 
rounded  and  polished  in  a  mill,  is  formed  into  what  is  termed 
"  Pearl  Barley^  By  boiling  the  onion  we  dissipate  the  acrid  oil, 
and  render  the  bulb  not  only  a  mild  esculent,  but  adapt  it  as  an 
excellent  poultice  to  suppurating  tumours.  Milk,  in  consequence 
of  its  caseous  or  albuminous  matter,  is  liable  to  be  too  heavy  and 
indigestible,  and  hence,  by  means  of  an  acid,  we  remove  the  offen- 
sive part,  and  obtain  a  light  and  refreshing  beverage.  Tamarindf 
whey,  lemon  whey,  cream  of  tartar  whey  {Form.  133),  alum  whey 
(Form.  58),  &c.,  are  produced  by  boiling  the  respective  acidulous 
substances  in  milk,  and  removing  the  coagulum  thus  formed. 

421.  Aloes  have  been  supposed  to  contain  acrid  matter,  by  the 
removal  of  which  the  substance  is  rendered  milder  in  its  operation; 
hence  the  introduction  of  the  "  Extractum  Aloes  purijicatum''^  into 
our  pharmacopoeia.  Some  doubts,  however,  exist  upon  this  sub- 
ject. 

422.  Numerous  attempts  have  been  made  to  obviate  the  subse- 
quent effects  of  opium,  such  as  nausea,  headache,  and  constipa- 
tion, either  by  the  abstraction  of  certain  principles,  upon  the  pres- 
ence of  which  they  have  been  supposed  to  depend,  or  by  the  ad- 
dition of  various  substances  with  a  view  to  counteract  them.  Un- 
der the  present  division  of  the  subject,  it  is  only  necessary  to  con- 
sider the  former ;  the  latter  will  fall  under  our  notice  in  the  suc- 
ceeding section.  An  opinion  has  very  generally  prevailed  that  the 
consequent  ill  effects  of  this  substance  are,  in  some  measure,  inde- 
pendent of  its  specific  narcotic  power ;  and  among  the  earlier  wri- 
ters we  find  various  formulsej  proposed  for  removing  the  resinous, 
or  some  other  ingredients,  from  which  the  evil  might  be  supposed  to 
arise,  but,  until  the  splendid  discoveries  of  Derosne,  Serturner, 
Seguin,  and  Robiquet,  chemistry  had  not  furnished  any  data  for 
the  investigation.  The  labours  of  these  distinguished  men  have 
demonstrated  the  existence  of  no  less  than  seven  crystallizable  prin- 

*  Whence  the  decoctions  of  barley  have  been  termed  Ptisans,  from  vTiccbt,  decortico. 
t  This  is  made  by  boiling  an  once  of  tamarind  pulp  in  a  pint  of  milk,  and  straining  the 
product. 
X  A  few  of  which  are  mentioned  at  page  53. 
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ciples,  three  of  which,  viz.,  Morphia,  Codeia,  and  Paramorphia,  are 
alkalies ;  three,  viz.,  jfarcotin,  ^arcein,  and  Meconin,  neutral  bod- 
ies ;  and  Meconic  Acid,  existing  in  combination  with  one  or  more 
of  the  above  organic  alkalies,  so  as  to  form  soluble  salts  ;  in  addi- 
tion to  which  there  are  numerous  unimportant  ingredients,  as 
Gum,  Resin,  Oil,  Caoutchouc  Extractive,  and  several  salts  of  inorganic 
bases,  with  which  the  activity  of  the  drug  does  not  appear  to  have 
any  material  connexion.  By  an  accession  of  such  important  knowl- 
edge, it  might  have  been  expected  that  we  should  have  readily 
solved  the  problem  in  question,  but  the  subject  is  still  involved  in 
doubt.  Thus  much,  however,  we  know,  that  Morphia  is  the  pri- 
mary narcotic  principle,  and  that  Codeia  contributes  in  some  way 
or  other  to  the  activity  of  the  substance,  although  doubts  have 
arisen  as  to  the  nature  and  amount  of  its  influence,  for  Kunkel, 
Gregory,  Barbier,  and  Magendie,  who  have  severally  examined  its 
physiological  effects,  differ  in  opinion ;  thus,  Kunkel  regards  it  as 
an  irritant,  exciting  the  circulation,  and  producing  convulsions, 
but  never  inducing  stupor  nor  paralysis  ;  while  Magendie  maintains 
that  it  causes  sleep,  and,  in  large  doses,  stupor ;  Gregory  considers 
its  immediate  effects  as  analogous  to  those  of  intoxication,  follow- 
ed in  a  few  hours  by  depression,  nausea,  and  sometimes  by  vom- 
iting. With  regard  to  Paramorphia,  the  same  uncertainty  exists  ; 
Magendie,  however,  says  that  a  single  grain  injected  into  the  ju- 
gular vein,  or  placed  in  the  pleura,  will  act  like  Strychnia,  and  cause 
tetanus  and  death  in  a  few  minutes.  Amid  these  conflicting  opin- 
ions, one  fact  is  at  least  evident,  that  Codeia,  as  well  as  Paramor- 
phia, are  active  elements,  and  that  the  powers  of  Morphia  must  be 
modified  by  its  union  with  them.  Narcotin  has  been  regarded  by 
Magendie  as  the  stimulating  principle  of  opium,  that  to  which  all 
the  consequent  effects  were  to  be  attributed  j  but  doubts  have  aris- 
en on  this  point  also,  in  consequence  of  large  doses  of  that  sub- 
stance having  been  given  without  any  obvious  effect ;  this  conclu- 
sion, however,  is  far  from  satisfactory ;  it  by  no  means  follows 
that,  because  a  principle  is  inactive  in  its  isolated  form,  it  does 
not  exert  a  power  when  in  a  state  of  combination.  My  belief  is, 
that  all  the  three  alkaloids  impart  to  opium  properties  not  possess- 
ed by  Morphia,  and  that  they  are  of  a  stimulating  character  ;  let 
us  only  compare  the  effects  of  morphia  with  those  of  opium,  will 
not  experience  pronounce  the  existence  of  stimulating  properties 
in  the  latter,  which  are  not  displayed  by  the  former'?  and  is  it  not 
equally  obvious  that  such  properties,  however  unpleasant  under 
some  circumstances,  may  give  to  the  opium,  in  other  cases,  advan- 
tages not  to  be  obtained  by  the  morphia]  In  cases,  for  example, 
in  which  our  object  is  to  obtain  a  sustaining  and  diffusible  influ- 
ence, to  excite  the  arterial  system  in  its  remote  ramifications,  and 
thus  to  promote  genial  warmth,  and  to  reanimate  the  failing  powers, 
opium  is  to  be  preferred  to  morphia,  as  in  mortification,  especially 
in  that  form  of  it  termed  "  Gangrena  Senilis."  On  the  other  hand, 
where  >ve  desire  to  mitigate  pain,  and  calm  the  general  irritability 
of  the  system,  a  salt  of  Morphia  may  better  answer  such  indica- 
tions, and  will  certainly  be  less  likely  to  occasion  after  effects 
which  it  has  been  so  desirable  to  prevent.  I  will  not  venture  to 
say  that  such  after  effects  are  to  be  solely  attributed  to  Marcotin, 
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but  I  greatly  suspect  that  they  are  not  entirely  independent  of  it. 
I  am  satisfied,  from  experience,  that  a  watery  infusion  o(  opium  is 
less  obnoxious  to  them,  and  Pelletier  has  shown  that  the  greater 
part  of  the  JSTarcotin  is  insoluble  in  water  (see  Form.  23) ;  at  the 
same  time,  it  is  possible  that  the  resinous  matter  may  be  the  objec- 
tionable principle,  which  would  be  equally  removed  by  the  action 
of  water.* 

B.  By  adding  some  substance  capable  of  gtjarding  the  stomach 
OR  SYSTEM  against  its  deleterious  effects. 

423.  The  virtues  of  our  most  important  remedies  have  been  fre- 
quently lost,  or  much  invalidated,  from  a  neglect  of  the  circum- 
stances comprehended  in  this  section.  It  may  be  almost  admitted 
as  an  axiom,  that  whenever  an  Alterative  acts  with  violence  upon 
the  primsB  viae,  its  energies  are  uselessly  expended,  and  the  object 
of  its  exhibition  defeate<i.  In  like  manner.  Diaphoretics^  Diuretics, 
and  many  other  remedies  will  suffer  a  diminution  in  their  effects, 
whenever  they  stimulate  the  stomach  or  bowels  to  excess ;  and 
this  is  more  especially  the  case  when  the  efficacy  of  the  medicine 
depends  upon  its  absorption  ;  thus  Squill  will  lose  its  diuretic.  An- 
iimomj  and  Ipecacuanha  their  diaphoretic,  and  Guaiacum  and  Terebin- 
thine  medicines  their  antiarthritic  effects,  should  they  purge  or 
vomit  the  patient.  The  action  of  such  bodies  may  therefore  re- 
quire correction.  In  order  to  correct  the  tendency  of  squill  to 
pass  off  by  the  bowels,  and,  at  the  same  time,  to  direct  its  action 
to  the  kidneys.  Dr.  Mead  combined  it  with  some  alkalies;  Dr. 
Culleu  preferred  opium  as  a  Corrigent. 

J?24.  Acetate  of  Lead,  when  administered  in  Hsemoptysis,  or  ute- 
rine hemorrhage,  should  be  guarded  by  the  addition  of  some  nar- 
cotic, as  in  the  Pil.  Plumb.  Opiat.  of  the  Edinburgh  Pharmacop.,  or 
in  Form.  62.  Opium  may  also  frequently  accompany  with  advan- 
tage the  various  other  metallic  preparations,  as  those  of  Arsenic, 
Copper,  &c. 

425.  Dr.  Sutton,  of  Greenwich,  has  written  a  paper  to  show  that 
where  we  wish  to  limit  the  operation  of  an  emetic,  and  to  prevent 
its  action  on  the  bowels,  we  should  add  five  or  six  drops  of  lauda 
num  to  the  draught,  which,  in  his  experience,  has  answered  the  pur- 
pose. In  some  cases  we  may  desire  to  restrain  the  action  of  an 
aperient  pill,  given  at  night,  until  the  following  morning  ;  to  effect 
this  object,  the  addition  of  a  small  portion  of  Compound  Powder  of 

*  LiQPOR  Opii  Sedativus.  Under  this  name  Mr.  Battley,  a  manufacturing  druggist 
of  Fore-street,  introduced  a  preparation  which  has  been  extensively  employed.  The  re- 
marks which  I  felt  it  necessary  to  offer  upon  this  preparation  in  the  preceding  editions  of 
my  work  were  productive  of  much  unnecessary  ink-shed.  I  have  no  desire  to  renew  the 
grievance.  I  shall  therefore  merely  observe  that,  according  to  my  experience,  and  I  have 
tried  it  extensively,  I  never  could  discover  any  advantage  which  might  not  be  obtained  with 
far  greater  certainty  and  uniformity  by  a  salt  of  morphia.  Its  preparation  is  kept  secret, 
but  my  impression  is,  that  it  is,  virtually,  little  more  than  a  watery  solution  of  opium,  al- 
though, for  the  purpose  of  mystification  and  concealment,  the  process  may  be  unnecessari- 
ly complicated.  Its  author  was  greatly  incensed  by  my  having  included  it  under  the  histo- 
ry of  patent  medicines,  or  Nostrums  ;  now  every  medicine  that  is  prepared  by  a  secret 
process,  and  sold  for  private  advantage,  is  properly  designated  as  a  Nostrum,  if  there  be  any 
meaning  in  the  word.  Mr.  Battley,  however,  may  have  been  conscientiously  critical,  and, 
feelins;  that  the  receipt  had  been  derived  from  Wedelius,  Le  Mort,  or  some  other  writer  of 
the  olden  time,  was  induced  to  exclaim,  with  the  Roman  poet, 

"  Quae  non  fecimus  ipsi,  vix  ea  Nostra  voco." 
Il 
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Ipecacuanha  will  be  useful.  The  tendency  which  mercurial  prepara- 
tions possess  of  affecting  the  bowels  will  also  be  best  corrected  by 
opium.  The  griping  and  nauseating  effects  of  some  remedies  re- 
ceive correction  from  the  addition  of  aromatic  stimulants,  or  es- 
sential oils  {Form.  92,  96,  98,  100,  &c.),  or  a  portion  of  a  corre- 
sponding tincture.  The  griping  from  senna  may  be  generally  ob- 
viated either  by  a  warm  tincture,  or  a  saline  aperient,  or,  accord- 
ing to  Dr.  Christison,  by  sugar.  Sir  H.  Halford  informs  me  that 
in  his  practice  he  has  uniformly  found  the  addition  of  Extract  of 
Hyoscyamus  to  render  the  operation  of  the  Compound  Extract  of 
Colocynth  much  milder,  and  no  less  efficacious.  Of  the  value  of 
such  a  combination  1  can  myself  bear  ample  testimony  ;  and  Dr. 
Barlow,  in  his  excellent  practical  essay  on  Gastrodynia  {Encyclo- 
peed,  of  Medicine),  recommends  a  combination  of  two  parts  of  the 
Extract  of  Colocynth  with  one  of  that  of  Henbane,  in  order  to  keep 
the  bowels  free  during  the  intervals  of  more  active  treatment. 
The  editors  of  the  Edinburgh  Pharmacopoeia  would  appear  to  have 
entertained  the  same  favourable  opinion  of  this  combination,  as  they 
have  introduced  a  form  of  it,  under  the  title  of  Pilules  Colocyn- 
thidis  et  Hyoscyami,  There  is,  however,  an  advantage  in  consider- 
ing it  as  extemporaneous,  since  we  can  thus  vary  the  proportions 
according  to  circumstances. 

426.  The  addition  of  Sulphuric  Acid  to  a  solution  of  the  Sulphate 
of  Magnesia  renders  that  purgative  salt  less  liable  to  gripe  5  at  the 
same  time  it  covers  its  bitter  taste,  makes  it  sit  easier  on  the  stom- 
ach, and  prevents  its  disturbing  the  digestion ;  but,  to  secure  such 
effects,  it  should  be  added  freely. 

427.  Alum  is  corrected  in  its  tendency  to  disturb  the  bowels  by 
the  addition  of  nutmeg  {Form.  58,  60),  or  by  some  other  aromatic. 

428.  Several  substances  are  rendered  less  acrimonious  by  cer- 
tain demulcents,  as  mucilage,  almond  emulsion,  barley-water,  milk, 
&c.  The  Mistura  Scammonii*  of  the  Edinburgh  College  affords  a 
good  example  of  this  kind.  I  have  frequently  used  it  with  satis- 
faction. 

429.  In  certain  cases  we  may  desire  to  defend  the  stomach  from 
the  immediate  local  action  of  a  remedy  which  is  to  act  upon  re- 
mote parts  by  absorption  ;  in  the  administration  of  alkalies,  as  An- 
tilithics,  we  accomplish  this  by  exhibiting  them  in  combination 
with  a  vegetable  acid,  in  the  form  of  a  saline  draught.  Bichloride 
of  Mercury  may,  upon  the  same  principle,  be  guarded  by  the  de- 
coction of  Guaiacum,  or  Sarsaparilla,  or  by  the  plentiful  exhibition 
of  mucilaginous  drinks  and  broths.  The  local  action  of  Iodine 
upon  the  stomach  may  also  be  obviated  by  amylaceous  matter, 
forming  an  Iodide  of  Starch,  in  which  its  constitutional  influence 
will  remain  unimpaired. 

430.  Formulae  have  been  proposed  with  a  view  of  enabling  the 
practitioner  to  administer  the  Jfitrate  of  Silver,  without  incurring 
the  danger  of  giving  a  permanent  blue  tinge  to  the  skin  of  the  pa- 
tient. I  have  lately  seen  a  prescription  in  which  a  solution  of  the 
Jfitrate  of  Silver  was  directed  to  be  administered  in  a  weak  solu- 

*  Take  of  the  resin  of  scammony,  seven  grains,  unskimmed  milk,  three  fluid  ounces ; 
triturate  the  resin  with  a  little  of  the  milk,  and  gradually  with  the  rest  of  it,  till  a  uniform 
emulsion  is  produced. 
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tion  of  potass  5  we  should  in  that  case  obtain  the  Oxide  of  Silver  ;* 
but  it  has  been  stated  that  a  metallic  oxide,  although  insoluble  in 
water,  may  be  taken  up  by  the  absorbents  (36),  and  we  know  that 
the  equally  insoluble  Chloride  has,  by  its  continued  exhibition,  been 
absorbed  and  deposited  in  the  rete  mucosum.f  What,  then,  is  the 
alternativ^e  in  such  a  case  1  either  that  the  oxide,  being  insoluble  in 
the  gastric  juice,  is  rejected,  and  therefore  perfectly  inert,  or  that  it 
combines  with  the  juices  of  the  stomach  and  is  absorbed,  and 
therefore  liable  to  occasion  the  very  evil  which  it  is  our  object  to 
avert.  In  such  a  supposed  prophylactic  combination  I  would  not 
advise  any  practitioner  to  put  his  trust. 

431.  In  certain  diseases  of  the  uterus  and  vagina,  astringent  lo- 
tions and  injections  may  be  indicated,  but  it  may  happen,  as,  for  in- 
stance, in  the  cauliflower  excrescence,  or  in  the  oozing  tumour  of 
the  labium,  that  such  applications  are  too  irritating;  in  such  cases 
the  effect  may  be  corrected  by  the  addition  of  mucilage. 

432.  The  enfeebling  influence  of  Digitalis,  Tobacco,  and  other  sed- 
atives, may  be  counteracted  by  ainmonia  and  different  stimulants ; 
but  it  will  be  for  the  practitioner  to  judge  how  far  such  corrigents 
are  admissible,  or  are  likely  to  invalidate  the  efficacy  of  the  remedj'. 

433.  In  the  foregoing  section  we  have  inquired  whether  it  were 
possible  to  correct  the  operation  of  opium  by  the  abstraction  of  any, 
and  which  of  its  constituents ;  we  have  now  to  consider  how  far 
the  addition  of  any  corrigent  may  avail  in  averting  its  adverse  con- 
sequences. Experience  has  certainly  shown  that  its  constipating 
effects  are  best  obviated  by  the  addition  of  an  Jiloetic  preparation. 
I  have  also  found  the  conjunction  of  some  bitter,  as  Gentian,  to  ren- 
der it  less  liable  to  this  inconvenience  ;  we  must  remember  that 
one  of  the  efl^ects  of  opium  is  to  suspend,  for  a  time,  the  muscular 
action  of  the  intestines,  and  bitters  are  known  to  promote  it.  The 
addition  of  Calomel,  or  some  mercurial,  will  also  tend  to  counter- 
act its  paralyzing  influence  upon  the  biliary  functions  and  gall 
ducts ;  I  have  known  many  persons  who  could  never  take  opium 
without  passing,  for  several  successive  days,  clay-coloured  mo- 
tions ;  whereas  such  an  effect  has  been  obviated  when  calomel  has 
been  exhibited  in  union  with  it.  In  cases  where  laudanum  is  liable 
to  produce  nausea,  the  best  adjunct  is  the  Compound  Spirit  of 
JEther,  or  some  aromatic,  as  contained  in  the  Vinum  Opii,  the 
Tinctura  Camphorcz  camp.,  or  the  Tinctura  Opii  Ammoniata  of  the 
Edinburgh  College.  Camphor  is  also  supposed  to  counteract  its 
after  effects.  Some  practitioners  place  much  reliance  upon  the 
Potassio-tartrate  of  antimony.  Much  also  has  been  said  in  commend- 
ation of  the  correcting  powers  of  a  vegetable  acid,±  especially 
Vinegar  ^  but  its  principal  virtue  would  appear  to  consist  in  its  sol- 

*  A  communication  upon  this  subject  has  been  made  by  Mr.  Lane  {Medico-Chirurg.  Re- 
view, JtJy,  1840,  p.  289),  in  which  he  advocates  the  superiority  and  safety  of  the  oxide  of 
silver,  and  gives  several  cases  in  support  of  his  opinion. 

t  I  have  seen  a  patient  turned  blue  by  the  Nitrate  of  Silver,  exhibited  in  the  Compound 
Decoction  of  Aloes. 

t  Dr.  Porter,  of  Bristol,  some  years  since,  introduced  to  our  notice  a  solution  of  opium 
in  citric  acid,  which  certainly  possesses  the  merit  of  a  powerful  anodyne,  and,  according 
to  my  own  experience,  operates  with  less  disturbance  than  the  ordinary  forms  of  this  drug. 
The  following  is  his  formula  for  its  preparation.  IJ  Opii  =iv.,  Acidi  Citrici  (cryst.)  |ij,  se- 
rael  in  mortario  lapideo  contunde,  dein  aqua;  destillalae  bullientis  Oj  affunde,  et  mtime 
misceantur;  macera  per  horas  viginti  quatuor,  et  per  chartam  bibulosam  cola.  The  Bruns- 
wick Pharmacopoeia  contains  a  somewhat  similar  preparation. 
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Tent  power  over  the  Morphia  ;  after  the  opium,  however,  has  pass^ 
ed  out  of  the  stomach,  it  would  seem  to  exert  an  anti-narcotic  in- 
fluence, as  already  stated  (275),  Opium  will  occasionally  act  upon 
the  kidneys,  and,  in  certain  jaffections  of  the  bladder,  increase  the 
very  distress  it  was  intended  to  relieve  ;  some  practitioners  have 
considered  the  addition  of  vinegar  as  calculated  to  give  to  opium 
this  peculiar  tendency.  The  corrigent,  in  such  a  ease,  would  be  to 
unite  it  with  Antimony  or  Ipecacuanha,  with  a  view  to  determine  its 
action  to  the  skin. 

434).  In  the  exhibition  of  Oil  of  Turpentine  in  large  doses,  far  the 
cure  of  tape-worm,  should  it  fail  to  purge,  it  will  be  absorbed  into 
the  system,  and  may  occasion  a  mischievous  excitement  on  the 
cerebral  and  other  organs,  especially  the  kidneys  j  to  obviate  such 
a  result,  it  may  be  judiciously  combined  with  Castor  Oil. 

435.  With  a  view  to  prevent  the  remote  effects  of  a  blister  upon 
the  urinary  organs,  it  has  been  proposed  to  place  a  piece  of  thin 
silver  paper,  soaked  in  oil,  between  the  plaster  and  the  skin.  The 
oil  not  being  mixable  with  the  blood,  is  not  readily  absorbed,  and 
hence,  probably,  its  protective  influence. 

436.  In  some  cases  the  unpleasant  or  perverse  operation  of  a 
remedy  may  be  obviated  by  changing  the  form  of  its  exhibition, 
the  extent  of  its  dose,  or  the  period  of  its  administration  j  thus  the 
nauseating  tendency  of  gamboge,  which  is  connected  with  its  ready 
solubility,  is  prevented  by  incorporating  it  with  some  less  soluble 
body,  as  in  the  Pilulce  Cambogics  Composite,  or,  which  may  be  con- 
sidered equivalent  in  principle,  by  giving  smaller  doses  at  shorter 
intervals,  as  recommended  by  Dr.  Cullen.  With  regard  to  opium, 
there  cannot  be  a  doubt  that  its  distressing  after  effects,  such  as 
headache,  nausea,  &c.,  have  frequently  arisen  from  its  having  been 
taken  too  soon  after  a  full  or  indigestible  meal,  or  after  too  much 
wine,  or  during  a  loaded  state  of  the  bowels. 

437.  Before  quitting  the  subject,  it  may  deserve  notice,  that  there 
sometimes  exists  a  chemical  condition  of  the  stomach  which  may 
impart  to  a  mild  medicine  the  characters  of  harshness  and  violence. 
The  vinous  infusion  of  Colchicum  would  thus  appear  to  act  more 
powerfully  in  an  acid  condition  of  the  stomach  ;  small  doses  of 
Magnesia  may,  therefore,  very  properly  precede  or  accompany  its 
exhibition  ;  and  as  this  remedy,  moreover,  is  liable  to  debilitate  the 
stomach,  it  may  be  expedient,  in  certain  cases,  to  conjoin  it  with 
aromatics.  The  irritation  occasionally  produced  by  mercury  upon 
the  mucous  membrane  may  depend  upon  the  existence  of  a  free 
acid,  or,  perhaps,  as  Dr.  Venables  supposes,  of  chlorine  in  the  stom- 
ach. In  such  cases,  its  union  with  chalk,  as  in  the  Hydrarg.  cum 
Creta,  will  be  necessary, 

IIL 

TO  OBTAIN  THE  JOINT  OPERATION  OF  TWO  OR  MORE  MEDICINES. 
A.  By  combining  those  substances  which  are  calculated  to  produce  the 
SAME  ULTIMATE  EFFECTS,  although  by  totally  different  modes  of  op- 
eration. 

438.  It  has  been  already  stated  (114)  that  we  may  frequently  com- 
bine substances  with  considerable  advantage,  even  should  their  mode& 
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of  operation  be  dissimilar,  provided  always  that  they  be  not  physiologi- 
cally incompatible  with  each  other.  This  subject  may  at  once  be  ren- 
dered intelligible  by  a  reference  to  the  operation  of  purgatives.  A  se- 
ries of  medicinal  substances  may  be  produced,  each  of  which  has  the 
property  of  exciting  catharsis,  but  by  a  very  different  and  distinct  mode 
of  action ;  one,  for  instance,  will  stimulate  the  muscular  fibres  of  the  ali- 
mentary canal ;  a  second  will  act  upon  the  exhalant  vessels  and  mucous 
glands ;  and  a  third  will  expend  its  influence  in  stimulating  the  neigh- 
bouring organs,  so  as  to  produce  an  increased  flow  of  their  secretions 
into  the  bowels ;  but,  since  such  operations  are  perfectly  compatible 
with  each  other,  they  may  be  simultaneously  established,  not  only  with- 
out loss  of  efiicacy,  but  with  an  obvious  accession  of  power.  Suppose, 
for  example,  we  administer  a  substance  which,  from  its  specific  nature, 
exclusively  acts  upon  the  muscular  tissue  of  the  canal,  the  peristaltic 
movements  will  be  accelerated,  and  the  contents  of  the  bowels  urged 
forward  and  evacuated ;  but  the  operation  will  be  comparatively  slow 
and  reluctant,  and  griping  may  be  the  consequence  ;  now  it  is  evident 
that,  if  to  a  medicine  of  this  kind  we  add  one  which  will  produce  an  in- 
creased flow  of  fluids,  the  effect  will  be  quickened,  as  well  as  correct- 
ed ;  the  Infusion  of  Senna  will  derive  this  combined  advantage  by  the 
addition  of  a  saline  aperient  {Form.  94).  So,  again,  in  the  use  of  seda- 
tives, Digitalis  and  Hydrocyanic  Acid  cannot  be  regarded  as  similar, 
since  the  one  acts  upon  the  circulation,  the  other  upon  the  nervous  sys- 
tem ;  but  their  operations  not  being  incompatible  with  each  other,  they 
may  often  be  combined  with  advantage  in  the  same  formula  (Foi-vi.  77, 
78).  The  power  of  an  effervescing  saline  draught  in  checking  sick-  ' 
ness  is  well  known,  and  the  anti-emetic  influence  of  Calumba  is  equal- 
ly acknowledged  ;  the  modes  of  operation  of  these  remedies  may,  very 
probably,  be  dissimilar,  but  there  is  no  reason  for  supposing  them  in- 
compatible, and  they  may  therefore  be  combined  with  propriety.  In 
like  manner,  many  of  the  articles  included  in  the  class  of  diuretics,  how- 
ever much  they  may  differ,  if  they  be  not  adverse,  may  be  conjoined ; 
for  example.  Digitalis  and  Potass  cannot  be  said  to  be  similar,  nor  are 
they  adverse  ;  for  while  the  alkali,  through  the  medium  of  the  circula- 
tion, travels  to  the  kidneys,  and  stimulates  their  secreting  functions,  the 
Foxglove  may  arouse  the  energy  of  the  absorbents.  In  the  administra- 
tion of  diaphoretics,  also,  it  will  be  readily  seen  that,  by  combining  those 
which  relax  the  cutaneous  emunctories  with  such  as  act  by  increasing 
the  momentum  of  the  circulation,  we  shall  obtain  a  greater  and  more 
certain  effect ;  such  I  apprehend  to  be  the  theory  of  the  diaphoretic  op- 
eration of  Dovefs  Powder.  Iron  and  Quassia  are  both  tonics,  and  al- 
though they  act  differently,  they  may,  nevertheless,  be  combined  with  ad- 
vantage {Form.  45). 

B.  By  comlining  medicines  which  have  entirely  different  powers,  and 
which  are  required  to  obviate  different  symptoms,  or  to  answer  differ- 
ent indications. 
439.  Arrangements  constructed  upon  this  principle  constitute  most  val- 
uable remedies  ;  they  are  in  general  extemporaneous,  since  their  very  value 
depends  upon  their  being  varied  and  modified  according  to  the  symptoms 
and  circumstances  of  each  particular  case  ;  the  pharmacopoeia,  therefore, 
directs  but  few  of  such  combinations,  although  it  has  given  its  sanction 
to  the  principle  in  the  introduction  of  the  Mistura  Cascanll<B  composita, 
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and  the  Mislura  Gentianm  composita.     The  following  general  view  of 
the  subject  will  explain  its  nature  and  importance. 

440.  ExHiLARANTS  with  Tonics.  In  the  cure  of  various  dyspeptic 
and  other  affections,  we  frequently  require  a  remedy  for  the  purpose  of 
rousing  the  powers  of  the  system  more  promptly  and  energetically  than 
can  be  effected  by  a  bitter  tonic,  or  a  preparation  of  iron,  whose  opera- 
tions are  necessarily  slow  and  almost  imperceptible  (78),  while  a  case 
may,  at  the  same  time,  stand  in  need  of  that  permanent  increase  of  tone 
which  the  exhilarant  alone  is  incapable  of  affording.  Such  an  indica- 
tion, therefore,  must  be  fulfilled  by  extemporaneous  combination.  Am- 
monia is  an  excellent  adjunct  to  the  Compound  Steel  Mixture  (Form.  49)^ 
or  to  the  Trisnitrate  of  Bismuth  {Form.  53).  I  have  also  frequently 
found  the  advantage  of  adding  a  few  drops  of  the  Oil  of  Cajuput  to  sim- 
ilar medicines  (Form.  54).  It  has  been  already  stated  (368)  that  na- 
ture has  presented  us  with  compounds,  the  value  of  which  depends  upon 
their  possessing  a  union  of  such  qualities, 

441.  Antispasmodics  with  Tonics,  or  Narcotics.  Under  the  his- 
tory of  antispasmodics,  it  has  been  observed,  that  there  are  certain  bodies 
which  would  appear  to  exert  a  specific  control  over  inordinate  muscular 
action,  from  whatever  cause  it  may  have  arisen  (75)  j  in  the  adminis- 
tration, however,  of  such  remedies,  the  intelligent  practitioner  will  not 
overlook  the  peculiar  condition  of  the  system  in  its  relations  to  the  dis- 
ease ;  when  debility  is  present,  the  antispasmodic  will  be  usefully  com- 
bined with  a  tonic,  as  Valerian  with  Carbonate  of  Iron,  or  with  Bark 
(Form.  36) ;  and  in  certain  morbid  states  of  the  nervous  system,  with  a 
«iarcotic  (Form.  30).  In  short,  there  is  no  class  of  diseases  the  treat- 
ment of  which  requires  greater  discrimination  and  judgment  than  that 
of  spasm,  and  no  one,  probably,  which  is  less  under  the  guidance  of 
therapeutical  generalities.  Dr.  Whiting  has  judiciously  observed  that, 
in  many  cases  of  painful  disease,  anodynes,  by  deadening  the  feelings 
of  the  patient,  may  prove  auxiliaries  to  those  remedies  which  are  given 
with  a  more  direct  view  to  the  removal  of  the  disease  itself;  for,  as  the 
sensation  of  pain  frequently  acts  upon  the  system  as  an  irritant,  so  may 
the  suspension  of  that  sensation,  by  means  of  an  anodyne,  allow  such 
diseases  to  come  more  completely  under  the  operation  of  the  remedies- 
which  may  be  administered  to  subdue  inordinate  actions  (Cyclop,  of 
Med.,  art.  Anodyne.) 

442.  Narcotics  with  Excitants.  Where  our  object  is  to  secure 
the  exhilarating  effects  of  a  narcotic,  we  may  successfully  conjoin  it 
with  an  aromatic  stimulant,  as  exemplified  in  the  Tinctura  Camphorce 
comp.,  and  the  Confectio  Opii  of  the  London,  and  the  Tinctura  Opii 
Ammoniata  of  the  Edinburgh  Pharmacopoeia.  It  is  upon  this  principle 
that  the  Turks  combine  opium  with  various  stimulants,  the  object  being 
that  of  promoting  hilarity  (64)  ;  and  in  the  treatment  of  various  diseases, 
the  practitioner  will  readily  understand  the  advantages  to  be  derived 
from  such  a  combination. 

443.  Narcotics  with  Mercurial  Alteratives.  The  former  may 
be  supposed  to  act  upon  the  nervous  system,  the  latter  upon  that  of  the 
capillaries.  In  this  way  I  would  explain  the  beneficial  effects  which  I 
have  so  frequently  experienced  from  a  combination  of  four  or  five  grains 
of  the  Extract  of  Conium,  with  a  grain  of  Calomel,  in  chronic  rheuma- 
tism. It  was  a  popular  formula  in  the  Westminster  Hospital  when  I 
was  physician  to  that  institution,  and  in  private  practice  I  have  ever 
since  employed  it  with  obvious  advantage. 
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4'i4,  Tonics  with  Purgatives.  During  the  exhibition  of  tonic  med- 
icines, it  is  frequently  essential  to  accompany  them  with  purgation.  In 
intermittent  fevers,  for  instance,  when  attended  with  a  redundant  secre- 
tion of  bile,  or  with  any  visceral  obstruction,  the  Bark,  or  some  equiva- 
lent preparation  of  Quina,  must  be  given  in  combination  with  some  ape- 
rient;  for  which  purpose,  Boerhaave  recommended  the  Muriate  of  Am- 
monia ;  Mead,  Rhubarb ;  while  in  many  cases  experience  has  suggested 
the  propriety  of  selecting  some  of  the  warmer  and  more  stimulating  ca- 
thartics, especially  those  of  aloes.  I  shall  here  take  the  opportunity  of 
observing  that,  notwithstanding  the  opinion  so  strongly  expressed  by 
Sydenham,  that  "  lo  add  anything  to  the  bark,  argues  either  ignorance  or 
craft,'''  the  most  respectable  testimony  may  be  adduced  in  favour  of  the 
many  advantages  that  have  arisen  from  the  various  combinations  of  this 
heroic  remedy.  Sir  George  Baker  has  said  that  "  there  is  less  of  reason 
than  of  severity''''  in  the  above  remark  of  Sydenham ;  for  it  had  been 
found  in  the  intermittent  fever  which  he  has  described,  that,  according 
to  circumstances,  sometimes  the  Virginian  Snakeroot,  and  at  other  times 
Myrrh,  were  added  to  it  with  the  greatest  advantage.  According  to  the  ex- 
perience of  several  practitioners,  a  drachm  of  the  rust  of  iron  [Sesquioxide), 
and  the  same  quantity  of  the  powder  of  black  pepper,  added  to  each 
ounce  of  bark,  have  been  the  means  of  subduing  the  most  inveterate 
agues.  Formula  45  presents  a  combination  which,  we  learn  from  Dr. 
Petrie's  letter  to  Sir  George  Baker,  constitutes  a  celebrated  Dutch  rem- 
edy for  an  ague,  and  which  was  tried  with  success  in  the  hospital  at 
Lincoln,  in  those  obstinate  intermittents  which  prevailed  in  the  year 
1781.  Hillary  speaks  of  an  epidemic  intermittent  at  Barbadoes,  in 
which  the  bark  was  of  no  avail,  unless  when  combined  with  saline  rem- 
edies, or  some  of  the  tonic  bitters.  Dr.  Barton  has  stated  that  bark, 
combined  with  mercury  in  small  proportions,  is  one  of  the  best  remedies 
for  resolving  an  enlarged  spleen  consequent  upon  an  ague. 

445.  Astringents  with  Tonics.  A  combination  of  certain  medi- 
cines belonging  to  these  two  classes  is  frequently  indicated ;  in  the 
treatment,  for  instance,  of  passive  hemorrhage,  we  have  to  astringe  the 
bleeding  vessels,  and,  at  the  same  time,  to  cure  the  hemorrhagic  diathe- 
sis by  remedies  which  are  calculated  to  restore  the  general  tone  and 
vigour  of  the  system ;  so,  in  the  treatment  of  the  chronic  and  humid 
cough  of  old  persons,  I  have  frequently  witnessed  the  beneficial  union 
of  an  astringent,  such  as  Sulphate  of  Zinc,  with  some  tonic  or  stimulant. 

446.  I  will  take  this  opportunity  to  remark  that,  in  superseding  the 
preparations  of  the  bark  by  the  salts  of  Quina,  we  deprive  ourselves  of 
any  power  that  may  be  derived  from  the  astringent  principle  ( Tannic 
Acid),  and  there  is  reason  to  believe  that  its  presence  in  the  native  com- 
bination heightens  the  tonic  virtues  of  the  alkaloid.*  Dr.  Rolander,  of 
Stockholm,  considers  the  Tannate  of  Quina  to  be  most  energetic  of  all 
its  salts  ;  any  objection,  founded  upon  its  comparative  insolubility,  is  ob- 
viated by  the  addition  of  a  small  portion  of  acetic  acid. 

*  It  has  been  remarked  by  Berzelius,  that  the  most  active  species  of  bark  are  those 
which  contain  the  largest  proportion  of  tannic  acid.  He  tells  us  that  there  exists  a  law  in 
Sweden,  by  which  every  cinchona  bark  imported  into  that  country  is  tested  by  the  Tnfu- 
sion  of  Galls,  which  precipitates  the  alkaloid  :  by  the  Persulphate  of  Iron,  Gelatine,  and  Emet- 
ic Tartar,  which  respectively  throw  down  the  Tannates  of  iron,  of  gelatine,  and  of  antimo- 
ny ;  and  he  pointedly  remarks,  it  is  proved,  by  the  experience  of  more  than  sixteen  years, 
that  the  most  efficacious  bnrk  is  that  which  precipitates  gelatine  and  emetic  tartar  most  cthundantly  ; 
that  is  to  say,  the  one  containing  the  greatest  proportion  of  Tannic  Acid.  In  this  case,  na- 
ture points  out  the  advantage  to  be  derived  from  the  union  of  a  tonic  bitter  with  an  as- 
tringent. 
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447.  Astringents  with  Diaphoretics.-  Dr.  Fordyce  has  observed 
that  combinations  of  this  kind  are  often  indicated  in  cases  of  diarrhoea, 
where  it  is  necessary  to  astringe  the  vessels  of  the  intestines,  and,  at  the 
same  time,  to  relax  those  of  the  skin  ;  such  an  indication,  he  says,  may 
be  fulfilled  by  the  exhibition  of  Tormentil  root,  or  any  other  vegetable 
astringent,  with  Ipecacuanha  [Form.  57,  72). 

448.  Astringents  with  Antacids,  evs  illnstrated  by  the  Pdlvis 
CreTjE  compositus,  which  consists  of  Tormentil  and  Chalk,  to  which 
are  added  Cinnamon  and  Pepper.     (See  also  Form.  67,  68,  160.) 

449.  Astringents  vi^ith  Narcotics.  It  has  been  already  observed 
(91),  that  in  a  diarrhoea  depending  upon  the  influx  of  acrid  fluids  into 
the  intestines,  there  are  three  modes  by  which  the  malady  may  be 
checked,  viz.,  by  a  narcotic,  diminishing  the  irritability  of  the  intestines  ; 
by  an  astringent,  restraining  the  serous  excretion  ;  and  by  an  absorbent, 
neutralizing  the  acrid  matter.  As  the  modes  of  action  are  not  incom- 
patible with  each  other,  they  may  be  simultaneously  established  with 
advantage  ;  although  it  is  not  intended  that  such  a  combination  should 
supersede  the  previous  exhibition  of  a  purgative.  In  those  morbid 
states  of  the  alimentary  canal  in  which  an  aphthous  condition  of  the 
mucous  lining  is  to  be  apprehended,  small  doses  of  the  Sulphate  of  Cop- 
per with  Opium  will  frequently  afford  much  benefit  [Form.  74)  ;  or  in 
some  cases  the  Mist.  Ferri.  comp.  may  be  combined  with  the  narcotic. 
In  external  applications,  as  in  Collyria,  the  union  of  Sulphate  or  Acetate 
of  Zinc  with  laudanum  will  be  useful.     (See  Form.  62,  65.) 

450.  Purgatives  with  Narcotics,  and  Antispasmodics.  The 
practice  suggested  by  Drs.  Stott  and  Warren,  in  the  treatment  of  Colica 
Pictonum,  affords  a  striking  example  of  the  expediency  of  combinations 
of  this  nature.  It  is  found,  in  that  disease  as  well  as  in  others  attended 
with  spasmodic  stricture  of  the  alimentary  canal,  that  purgatives  will 
not  produce  an  effect,  unless  the  spasm  be  simultaneously  allayed,  by  a 
combination  with  opium  [Form.  107,  114).  It  is  from  such  a  cause 
that  the  purgative  so  popular  with  tailors  and  shoemakers,  and  which 
consists  of  Aloes  and  Sagapenum  [Pil.  Sagapeni  comp.),  affords  such 
prompt  relief  in  the  spasmodic  colic,  to  which  such  persons,  from  the 
attitude  in  which  they  sit,  are  so  frequently  exposed  (^Form.  113).  I 
have  also  frequently  witnessed  the  good  effects  of  the  union  of  Aloes 
and  Assafcetida,  in  correcting  the  sluggish  bowels  of  elderly  persons 
[Form.  114).  Dr.  Sutton  states  that  a  combination  of  some  drastic 
purgative  with  a  narcotic,  as  that  of  Elaterium  with  Opium,  will  fre- 
quently relieve  a  paroxysm  of  gout ;  and  many  years  since,  it  was  men- 
tioned, in  the  earlier  editions  of  the  present  work,  that  Mr.  Carrick 
Moore  proposed  an  infusion  of  White  Hellebore  with  Laudanum,  as  a 
compound  analogous  in  its  effects  to  the  Eau  Medicinale,  and  that  it  was 
found  to  possess  the  efiicacy  attributed  to  it.  The  Colchicum,  now  re- 
garded as  the  active  element  of  that  nostrum,  would  appear  to  combine 
within  itself  the  joint  powers  of  a  cathartic  and  sedative,  and  Dr.  Bar- 
low thinks  it  probable  that  it  is  to  the  coexistence  of  such  qualities  its 
peculiar  virtues  are  to  be  ascribed. 

451.  Purgatives  with  Excitants  and  Tonics.  These  constitute 
the  daily  resources  of  the  practitioner.  The  addition  of  some  warm 
stimulant,  to  assist  and  correct  the  operation  of  a  purgative,  is  a  practice 
of  universal  adoption ;  there  is  not  a  single  purgative  pill  or  powder  in 
our  pharmacopoeia  without  it ;  we  find  Myrrh,  Saffron,  and  Cardamoms y 
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in  the  Compound  decoction  of  Aloes ;  and  Ginger  in  tbe  Infusion  of 
Senna.  (See  also  Form.  105,  115,  &c.)  In  cachectic  habits,  I  have 
found  Form.  97  of  great  value  in  correcting  a  sluggish  state  of  the  bow- 
els. It  often  occurs,  in  a  case  requiring  the  continued  exhibition  of 
aperients,  that  the  strength  of  the  patient  must  be  supported  under  such 
discipline  ;  in  which  case  the  addition  of  Steel  as  a  tonic  will  be  found 
beneficial ;  the  Cheltenham,  and  other  well-known  waters  of  a  similar 
nature,  offer  natural  combinations  of  this  character  [Form.  91).  Mistura 
GentiancR  comp.  of  our  pharmacopoeia  has  been  constructed  for  a 
similar  purpose  {Form.  99).  In  the  cure  of  dropsj%  we  have  generally 
two  indications  to  fulfil :  to  evacuate  the  water,  and  to  support  the  gen- 
eral strength ;  hence  the  necessity  of  combining  brisk  and  stimulating 
purgatives,  such  as  Jalap,  &c.,  with  powerful  tonics  ;  and  the  same 
medicinal  arrangement  is  not  unfrequently  indicated  in  Amenorrhcea  and 
other  diseases  {Form.  118). 

452.  Purgatives  with  Mercurial  Alteratives.  In  habitual  cos- 
tiveness,  where  there  appears  to  be  a  deficiency  of  bile,  a  combination 
of  Calomel  with  certain  Aloelic  compounds  may  prove  useful  ;  for  while 
the  latter  remedy,  in  the  absence  of  bile,  will  supply  a  congenial  stimu- 
lus to  the  intestines,  the  former  will  tend  to  restore  the  biliary  secretion 
by  its  influence  upon  the  hepatic  system  {Form.  109).  Under  similar 
circumstances  I  have  found  a  combination  of  the  Extract  of  Cohhicum 
and  Pit.  Hydrarg.  promote  healthy  discharges  of  bile  {Form.  110). 
There  is  a  circumstance,  however,  connected  with  this  subject,  of  which 
it  may  be  necessary  to  remind  the  practitioner,  that  active  purgation 
and  absorption  are  never  simultaneous  operations  (134)  ;  although  the 
former,  after  its  effects  have  entirely  ceased,  may  increase  the  activity 
of  the  latter  (117).  If,  therefore,  our  object  be  to  introduce  the  mercu- 
rial into  the  general  system,  the  force  of  the  purgative  must  be  cautiously 
adjusted,  or  its  exhibition  must  precede  that  of  the  alterative. 

453.  Purgatives  with  Diaphoretics.  This  combination  of  effects 
is  often  useful,  but  it  is  desirable  that  the  latter  should  not  be  produced 
until  the  former  have  subsided.  This  may  generally  be  accomplished 
by  well-adjusted  doses  of  the  Potassio-tartrate  of  Antimony,  in  union 
with  a  warm  purgative.  The  Pulvis  Aloes  compositus  offers  a  good  ex- 
ample of  this  kind. 

454.  Diuretics  with  Tonics.  As  dropsy  is  generally  associated 
with  great  debility,  the  practitioner  will  often  do  well  to  combine  his 
diuretic  with  some  tonic  ;  but  in  forming  a  judgment  upon  this  point,  he 
must  submit  himself  to  the  guidance  of  those  precepts  which  have  been 
laid  down  under  the  physiological  consideration  of  diuretics  (126).  The 
Ferri  Potassio-tartras  is  an  officinal  preparation  possessing  the  united 
properties  of  a  diuretic  and  tonic  ;  the  former,  however,  being  so  weak  as 
to  require  the  union  of  other  diuretics  to  augment  its  powers  ;  fortunately, 
it  may  be  combined  with  either  acids  or  alkalies  without  decomposition. 

455.  Diuretics  with  Excitants.  Such  combinations  will  be  found 
expedient  in  those  cases  in  which  the  powers  of  the  system  require  to 
be  excited  and  upheld  by  more  prompt  measures  than  those  afforded  by 
tonics.  Ethereal  and  Ammoniacal  stimulants  with  Squill  and  other  pow- 
erful diuretics  will,  upon  such  occasions,  furnish  appropriate  assistance. 
The  following  formulae  will  illustrate  these  views,  viz.,  Form.  127,  129, 
130,  131. 

456.  Diuretics  with  Alteratives.    In  the  cure  of  dropsy,  we  have 
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not  only  to  evacuate  the  accumulated  fluid,  but  to  attempt  the  removai 
of  that  diseased  condition  which  may  have  given  origin  to  it ;  hence 
diuretics  may  be  rationally  combined  with  Mercurials  [Form.  135),  or 
perhaps,  in  some  cases,  with  the  compounds  of  Iodine.  The  Iodide  of 
Iron-,  and  the  Biniodide  of  Mercury,  offer  themselves  as  efficient  ingre- 
dients in  such  combinations. 

457.  Diaphoretics  with  Tonics.  How  frequently  is  the  practitioner 
desirous  of  determining  to  the  skin,  and,  at  the  same  time,  of  supporting 
the  powers  of  the  system  1  In  the  progress  of  a  continued  fever,  we  are 
often  called  upon  to  fulfil  such  indications.  Dr.  Bree,  in  his  work  on 
"  Disordered  Respiration,"  also  observes  that,  in  the  exhibition  of  Diaph- 
oretics, the  addition  of  a  bitter  infusion  or  tincture  is  frequently  proper ; 
for  the  stomach  should  be  gently  excited,  and  strengthened,  during  the 
use  of  a  diaphoretic  draught :  on  the  other  hand.  Tonics  not  unfrequently 
require  the  aid  of  a  Diaphoretic ;  for  instance,  in  the  cure  of  Cynanche 
Maligna,  the  use  of  the  Bark  is  indicated  ;  but  if  the  skin  be  hot  and 
dry,  it  should  be  accompanied  with  a  Diaphoretic.  The  Infusion  of 
Serpentaria  with  Ammonia  will  often,  in  a  state  of  typhoid  prostration, 
convert  the  hot  and  dry  into  a  moist  state  of  the  skin.  In  that  state  of 
acute  rheumatism  when  the  powers  of  life  are  depressed,  the  Acetate  of 
Quina  combined  with  Opium  will  often  be  highly  serviceable. 

458.  Expectorants  with  Tonics.  The  Misiura  Cascarillce  com- 
posita  affords  an  excellent  combination  of  this  kind.  The  formula  was 
introduced  into  the  pharmacopoeia,  from  the  success  which  has  attended 
its  exhibition  in  several  of  our  large  hospitals,  in  asthmatic  and  bronchial 
affections,  attended  with  much  debility,  but  without  fever.  It  combines 
the  virtues  of  an  active  tonic  with  those  of  a  stimulating  expectorant, 
while  the  latter  is  much  assisted  by  the  opium,  which  removes  the  con- 
striction of  the  pulmonary  exhalants. 

459.  Expectorants  with  Excitants.  In  some  cases  the  expecto- 
rant requires  to  be  conjoined  with  a  diffusible  stimulant,  as  in  certain 
stages  of  Peripneumonia  notha,  in  which  the  powers  of  life  are  ebbing, 
and  the  lungs  become  inundated  with  viscid  mucus.  In  such  states 
Ammonia  is  a  valuable  remedy  (Form.  149).  The  addition  of  Opium,  in 
very  small  doses,  may  not  be  objectionable,  but  useful  in  allaying  irrita- 
tion ;  but  should  it  check  expectoration,  it  would  prove  highly  mis- 
chievous. 

460.  Antacids  with  Carminatives,  Tonics,  Purgatives,  and  Sed- 
atives.— In  the  cure  of  Cardialgia,  we*  have  often  to  contend  with 
flatus,  debility  of  stomach,  constipation,  and  a  morbid  sensibility  of  the 
primae  viee  ;  hence  the  value  of  the  above  combinations  (see  Form.  161, 
162,  163).  Dr.  Prout  recommends  the  addition  of  a  few  grains  of  the 
Nitrate  of  Potass  to  the  antacid,  which  he  considers  to  act  as  a  sedative 
upon  the  morbidly-irritable  stomach  (Form.  164). 

461.  Antilithics  with  Narcotics,  Diaphoretics,  or  Tonics.  The 
general  principles  upon  which  the  treatment  of  calculous  disorders  is  to 
be  conducted  have  been  already  considered.  It  is  therefore  only 
necessary  to  state,  that  circumstances  will  occur  in  each  particular  case 
that  may  require  a  combination  of  remedies.  The  antilithic,  whether  it 
be  alkaline,  as  in  the  Lithic,  or  acid,  as  in  the  Phosphatic  diathesis,  may 
derive  additional  value  from  various  accessory  remedies.  To  allay 
nephritic  irritation,  Opium  or  Henbane  may  be  added  (jPorm.  168).  To 
correct  a  dyspeptic  habit,  various  Stomachics  (Form.  165).     To  correct 
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a  cachectic  state.  Tonics ;  and  to  encourage  a  free  discharge  from  the 
skin,  Diaphoretics  may  be  combined.  In  a  gouty  habit,  the  practitioner 
will  have  to  decide  whether  some  preparation  of  Colchicum  might  not  be 
added  with  advantage. 


462.  In  the  construction  of  these  composite  FormuJcB,  considerable 
experience  and  judgment  are  required.  In  the  foregoing  section  I  have 
endeavoured  to  point  out,  generally,  the  nature  of  the  advantages  to  be 
obtained  by  such  combinations  ;  but  they  are  not  to  be  adopted  without 
the  nicest  discrimination.  No  written  instructions  can  ever  embrace 
the  whole  extent  of  the  subject ;  its  leading  points,  however,  may  be 
seized  by  the  student,  and  made  the  topics  of  his  own  reflections  and 
examination.  A  work  may  give  him  a  general  idea  of  the  subject,  but 
his  practice  and  experience  can  alone  give  him  full  possession  of  it. 

463.  In  the  arrangement  of  these  combinations,  we  should  rarely  at- 
tempt to  fulfil  more  than  two  indications,  although  cases  may  occur  in 
which  it  will  be  eligible  to  assail  the  disease  with  an  engine  of  triple 
powers,  e.g.^  m  formula  67,  each  of  the  three  ingredients,  Chalk,  Opium, 
and  Catechu,  are  calculated  to  answer  difi'erent  indications,  or,  rather,  to 
produce  the  same  ultimate  results  by  three  different  modes  of  operation. 
In  the  Mist.  Cascarillm  comp.,  to  which  an  allusion  has  been  just  made, 
there  is  the  tonic  power  of  the  Cascarilla,  the  expectorant  virtues  of  the 
Squill,  and  the  antispasmodic  influence  of  the  Opium. 

464.  In  the  investigation  of  a  disease  it  will  sometimes  happen  that, 
after  the  most  diligent  examination  of  the  symptoms,  and  after  we  have 
succeeded  in  referring  the  majority  of  them  to  one  common  and  obvious 
cause,  there  will  stiil  remain  one  which  defies  our  classification,  and 
which  may  be  compared  to  what  philosophers  term  a  residual  phenom- 
enon ;  it  will  be  for  the  practitioner  to  consider  how  far  it  will  be  wise 
to  attack  such  a  symptom  by  distinct  means.  I  would  warn  him  to  be 
cautious  how  he  presc.^'bes  for  symptoms,  instead  of  grappling  with 
causes  ;  pain,  howcA^er,  if  j^ossible,  should  always  be  allayed,  since  it 
often  baffles  the  efforts  whic^iature  is  disposed  to  make  for  the  relief 
of  disease.  " 

465.  In  constructing  these  formulae,  we  must  take  care  not  to  fall  into 
the  error  of  contra-indication,  and  combine  remedies  which  possess 
properties  essentially  opposed  to  each  other ;  this  is  an  error  of  a  most 
serious  description,  and,  unfortunately,  one  of  too  common  occurrence  in 
the  lower  walks  of  medical  practice — "  Crimine  ah  uno  disce  omnes.^^ 
Some  time  since  I  met  with  a  country  practitioner  who,  upon  being 
asked  by  a  lady  whom  he  attended  the  intention  of  three  different 
draughts  which  he  had  sent  her,  answered,  that  one  would  warm,  the 
second  cool  her,  and  the  third  was  calculated  to  moderate  the  too  vio- 
lent efl!ects  of  either :  such  a  practitioner  should  take  warning  from  the 
fable  of  the  Traveller  and  Satyr,  or,  like  the  former,  he  may  stand  a 
chance  of  being  discarded  for  blowing  hot  and  cold  with  the  same 
breath.  It  is  thus  that  discredit  and  contempt  fall  upon  the  use  of  med- 
icines, which  ought  only  to  attach  to  the  ignorant  pretenders  who  ad- 
minister them ;  instances  so  glaring  as  the  one  I  have  just  related  are 
not  of  ordinary  occurrence,  but  others,  less  palpably  inconsistent,  but  not 
less  objectionable,  are  by  no  means  rare.  I  have  on  the  table  upon  which 
I  am  writing,  a  prescription,  in  which  Hydrocyanic  Acid  and  Strychnia 
are  the  principal  ingredients,  thus  combining  a  sedative  to  a  stimulant 
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of  the  nervous  system.     I  shall  have  to  recur  to  the  subject  under  the 
investigation  of  Physiological  Incompatibilities. 

466.  In  concluding  this  important  subject,  I  may  remark,  that  the 
question  w'lW  often  arise  vphether  it  may  not  be  advisable  to  administer 
medicines  w^hich  are  intended  to  answer  different  indications  at  separate 
times,  rather  than  to  present  them  in  combination  virith  each  other  ? 
Dr.  Prout  has  made  some  valuable  remarks  upon  this  point.  In  cases 
of  mal-assimilation,  tonics  are  indicated  with  a  view  to  control  the  dis- 
eased actions  which  produce  it,  while  chemical  agents  are  required  to 
neutralize  the  effect  of  such  mal-assimilation  on  the  living  system. 
These  two  classes  of  remedies  are  distinct,  and  are  more  effective  when 
separately  administered  than  when  associated.  So,  again,  in  the  ex- 
hibition of  alterative  doses  of  Mercury,  it  has  been  proposed  to  precede 
the  mercurial  with  an  antacid  rather  than  to  administer  it  simultaneous- 
ly :  there  can  be  no  reason  why  both  plans  should  not  be  adopted  in  an 
acid  condition  of  the  stomach.  In  treating  this  question,  the  observa- 
tions that  would  be  naturally  suggested,  regarding  the  propriety  of  sep- 
arately exhibiting  purgatives  with  mercurial  alteratives,  have  been  an- 
ticipated (452). 

IV. 

TO  OBTAIN  A  NEW  AND   ACTIVE   REMEDY,  NOT  AFFORDED  BY  ANY 
SINGLE  SUBSTANCE. 

A.  By  associating  medicines  which  excite  different  actions  in  the  stomach 
and  system ;  in  consequence  of  which,  new  or  modified  results  are 
produced. 

467.  This  constitutes  by  far  the  most  obscure  province  in  the  phi- 
losophy of  medicinal  combination,  and  must  so  continue,  until  we  become 
better  acquainted  with  the  laws  which  govern  the  physiological  actions 
of  medicinal  bodies.  That  the  most  valuable  effects  are,  however, 
actually  thus  produced,  we  have  the  testimony  of  long  experience,  sup- 
ported by  the  acknowledged  efficacy  of  many  well-known  combinations  ; 
thus,  for  instance,  the  Pulvis  Ipecacuanhce^mpositus  contains  its  active 
ingredients  Ipecacuanha  and  Opium,  and  yet,  in  well-regulated  doses,  it 
neither  possesses  the  nauseating  tendency  of  the  one,  nor  the  narcotic 
influence  of  the  other ;  they  would  appear  to  be  materially  subdued,  or 
so  modified  as  to  be  converted  into  a  diaphoretic ;  in  like  manner,  the 
Pilula  Hydrargyri  Chloridi  comp.  is  not  distinguished  by  those  effects 
which  characterize  the  operation  of  its  ingredients,  but  by  a  new  altera- 
tive power  which  is  generated  by  their  combination  with  each  other. 
Many  other  esteemed  formula  would  fall  under  the  same  category, 
whose  medicinal  effects  are  not  to  be  explained  upon  any  other  known 
principle  of  combination ;  but  so  entirely  empirical  is  it,  that  we  ought 
to  view  all  its  bearings  with  a  jealous  scrutiny.  In  the  fourth  edition 
of  this  work  it  was  stated,  on  the  authority  of  Dr.  Chapman,  that  Kino, 
an  astringent,  when  administered  in  union  with  Calumba,  constituted  a 
pretty  certain  and  powerful  purgative  ;  an  effect  which  could  never  have 
been  predicted  from  the  known  nature  of  the  ingredients,  but  which,  if 
true,  might  have  found  a  shelter  under  the  present  division  of  the  sub- 
ject. In  order,  however,  that  we  might  arrive  at  a  just  conclusion,  1 
requested  the  assistance  of  Dr.  John  Davy,  whose  character  for  experi- 
mental 9,ccuracy,  and  whose  situation  as  superintendent  of  the  medical 
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division  of  the  General  Military  Hospital  at  Chatham,  seemed  to  point 
him  out  as  a  person  pre-eminently  calculated  for  such  an  inquiry  ;  and 
the  results  of  his  trials,  so  far  from  confirming  those  of  Dr.  Chapman, 
unquestionably  proved  that  neither  Ki7io  nor  Calumba,  when  taken  sep- 
arately, had  a  constipating  effect,  but  that,  in  the  form  of  powder  *  espe- 
cially the  Calumba,  each  had  an  aperient  tendency,  without  its  beino-  in 
any  degree  increased  by  intermixture.  The  trials  from  which  these  in- 
ferences were  drawn  were  made  on  different  individuals  in  tolerable 
health,  and  they  were  repeated  more  than  once  ;  in  some  cases  the 
substances  in  question  were  given  separately,  and  in  others  mixed,  in 
doses  varying  from  a  scruple  to  a  drachm.  It  cannot,  however,  be  de- 
nied that  instances  do  occur  in  which  medicinal  bodies,  in  union  with 
each  other,  produce  effects  not  readily  explained  upon  any  known  prin- 
ciple, and  hence  the  necessity  of  providing  a  division  for  their  reception. 

B.  By  comhining  substances  which  have  the  property  of  acting  Chemi- 
cally upon  each  other ;  the  result  of  which  is  the  formation  of  New 
Compounds,  or  the  decomposition  of  one  or  more  of  the  original  ingre- 
dients, and  the  dex^elopment  of  their  more  Active  elements. 

A.   The  formation  of  New  Compounds. 

468.  We  need  not  travel  beyond  the  range  of  our  pharmacopoeia  to 
derive  the  most  satisfactory  and  striking  examples  in  illustration  of  this 
division  of  the  subject ;  all  the  metals,  with  the  exception  probably  of 
iron,  which  would  seem  to  be  soluble  in  the  gastric  juice,  are  absolutely 
inert ;  but  mark  what  these  powerless  bodies  become  by  their  union  with 
other  substances — compounds  of  fearful  energy,  although  of  the  utmost 
value  in  the  hands  of  the  skilful  practitioner.  Look,  again,  at  the  com- 
pound familiarly  termed  a  saline  draught,  for  whose  production  we 
unite  an  acid  and  an  alkali,  the  characteristic  effects  of  both  of  which 
are  mutually  destroyed,  or  neutralized,  and  a  compound  of  new  powers 
is  produced.  If  we  compare  the  properties  of  aether  with  those  of  the 
chemical  compounds  from  the  elements  of  which  it  is  produced,  we 
have  a  still  more  striking  example.  In  studying  the  nature  of  many  of 
these  decompositions  and  recombinations,  we  cannot  but  feel  surprised 
at  the  novel  and  unexpected  qualities  of  the  resulting  compounds  ;  for 
example.  Sulphate  of  Potass  is  a  substance  possessing  but  a  weak  affinity 
for  water,  and  exerting  but  little  energy  upon  the  animal  economy, 
whereas  its  two  ingredients  are  distinguished  for  the  extreme  eagerness 
with  which  they  unite  with  water,  and  for  the  caustic  activity  which 
they  display  in  their  action  upon  animal  matter ;  on  the  other  hand, 
while  the  acid  and  caustic  properties  of  the  Oxalic  Acid  are  neutralized, 
as  to  its  local  action,  by  an  alkali,  the  resulting  compound  still  retains 
its  poisonous  qualities  ;  and  so  with  nitric  acid  and  potass,  although  their 
effects  upon  the  stomach  may  be  annulled  by  mutual  neutralization,  the 
compound  arising  from  their  union  acquires  the  new  power  of  acting  as 
a  sedative  upon  the  nervous  system,  or  of  stimulating  the  kidneys  as  a 
diuretic,  according  to  the  circumstances  under  which  it  may  be  admin- 
istered. Tartrate  of  Potass  and  Tartrate  of  Aminonia  have  each  a  bitter 
taste,  but  when  brought  to  act  chemically  upon  each  other,  the  resulting 
double  salt  has  a  cooling  taste,  without  the  slightest  bitterness.     A  still 

*  An  effect  to  be  attributed  to  the  mechanical  state  of  the  substances,  "  Sunt  qua  ruditer 
pulverala  almim  movent,^' — Gaubius,  sec.  362.. 
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more  striking  example  of  the  reversal  of  qualities  occurs  in  the  mixture 
of  a  solution  of  Nitrate  of  Silver  with  that  of  Hyposulphite  of  Soda,  both 
of  which,  although  intensely  bitter,  produce  a  compound  of  extreme 
sweetness.  In  the  formation  oi  Iodide  of  Iron,  we  have  two  insoluble 
bodies,  producing,  by  combination,  a  compound  of  great  solubility.  In 
like  manner,  the  Sulphate  of  Iron  and  Carbonate  of  Soda  decompose  each 
other,  and  in  the  resulting  proto-carbonate  we  obtain  an  active  remedy 
not  afforded  by  either  ingredient.  I  also  beg  to  refer  the  practitioner  to 
Formula  89,  which  presents  an  instance  of  a  purgative  draught  produced 
by  combination,  in  which  the  original  properties  of  every  element  are 
entirely  changed.  In  Formula  90,  the  chemical  actions  are  more  com- 
plicated, but  not  less  instructive  ;  the  original  ingredients,  it  will  be  ob- 
served, are  the  Sesquicarbonate  of  Soda,  Magnesia,  Sulphate  of  Iron, 
dilute  Sulphuric  Acid,  and  Water,  which,  on  being  mixed,  would  appear  to 
give  origin  to  the  following  changes.  The  free  Sulphuric  Acid,  together 
with  that  existing  in  the  Sulphate  of  Iron,  being  just  sufficient  to  decom- 
pose the  Carbonates  of  Soda  and  Magnesia,  forms  two  neutral  Sulphates 
(viz.,  Sulphates  of  Soda  and  Magnesia),  and  thereby  disengages  a  vol- 
ume of  Carbonic  Acid  Gas,  which  not  only  increases  the  purgative  ef- 
fects of  the  newly -formed  saline  compounds,  but  by  its  excess  holds  in 
solution  the  Proto-carbonate  of  Iron,  arising  from  the  decon)position  of 
the  Sulphate  of  that  metal,  and  which  in  that  state  displays  a  very 
powerfully  tonic  influence.  Dr.  Barlow,  in  his  valuable  Essay  on 
Gastrodynia,  published  in  the  Cyclopaedia  of  Practical  Medicine  (vol. 
ii.,  p.  332),  has  given  a  somewhat  similar  formula  for  a  Saline  Cardiac 
mixture,  in  common  use  at  the  Bath  United  Hospital,  which  may  serve 
still  farther  to  illustrate  the  subject  under  consideration.* 

469.  We  must  not  quit  this  subject  without  reminding  the  practitioner 
of  the  essential  difference  which  exists  between  mechanical  mixture 
and  chemical  combination;  a  difference  which  affects  the  medicinal 
virtues,  no  less  than  the  sensible  qualities  of  bodies.  It  has  been  de- 
termined, by  the  most  ample  experience,  that  substances  will  produce 
effects  upon  the  living  system,  when  presented  in  a  state  of  simple 
mechanical  mixture,  very  different  from  those  which  the  same  medicinal 
ingredients  will  occasion  when  they  are  combined  by  the  agency  of 
chemical  affinity.  To  illustrate  this  by  a  simple  case  :  a  body  suspend- 
ed in  a  mixture  in  the  form  of  a  powder,  will  act  very  differently  if  held 
in  solution  by  a  fluid.  The  relative  effects  of  alcohol  in  the  form  of 
what  is  termed  "  spirit,"  and  in  that  of  wine,  may  be  explained  upon  the 
same  principle ;  in  the  former  case,  it  is  in  a  state  of  mixture  ;  in  the 
latter,  in  that  of  combination.  It  has  been  demonstrated  beyond  all 
doubt,  that  a  bottle  of  port,  Madeira,  or  sherry,  actually  contains  as  much 
alcohol  as  exists  in  a  pint  of  brandy ;  and  yet  how  different  the  effect ! 
a  fact  which  affords  a  very  striking  illustration  of  the  extraordinary 
powers  of  chemical  combination  in  modifying  the  activity  of  substances 

*  The  following  is  the  formula  for  its  preparation  : 

5;.  Sodae  {Sub)  carbonatis,  jifi. 

Aquse  purae,  Oviifi. 

Acid.  Sulph.  dilut,  f^j. 

Confect.  Aromat.,  ^iij. 

Spir.  Menth.  Piperit.,  3iij. 
The  foregoing  quantities  thus  combined  will  yield  324  grains  of  Sulphate  of  Soda,  423  of  the 
( Sub)  Carbonate  remaining  unaffected  by  the  acid.     Thus  will  each  ounce  of  the  mixture 
contain  but  a  few  grains  of  either  salt,  and  yet,  insignificant  as  the  dose  may  appear,  it  is 
not  inert. 
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upon  the  living  system.  The  composition  and  effects  of  mercurial  oint- 
ment, as  variously  prepared,  will  also  suggest  some  interesting  points 
of  inquiry  with  reference  to  this  question.  It  will  be  remembered  that, 
for  a  long  time,  this  ointment  was  universally  regarded  as  nothing  more 
than  an  intimate  mixture  of  the  oxide  with  lard,  effected  by  a  protracted 
trituration  of  the  metal  with  the  unctuous  body ;  and  accordingly,  with 
a  view  to  abridge  the  labour  of  its  preparation,  the  Edinburgh  College 
directed  the  oxide  to  be  at  once  mixed  with  the  lard  ;  Mr.  Donovan, 
however,  by  a  series  of  admirable  experiments,  rendered  it  evident  that 
something  beyond  simple  and  intimate  mixture  took  place  in  the  process  ; 
he  proved  that,  on  melting  the  ointment,  four  fifths  of  the  metallic  mer- 
cury subsided,  leaving  only  one  fifth  in  the  superior  stratum ;  whence  he 
concluded  that  the  mercury  exists  in  the  ointment  in  two  very  different 
conditions — in  the  state  of  metal,  mechanically  mixed,  as  asserted  by 
Vogel ;  and  in  that  of  an  oxide,  chemically  combined  with  one  or  more 
of  the  organic  acids  of  the  lard ;  and  to  this  latter  portion  alone  did  he 
attribute  any  medicinal  power  ;  the  presence  of  metallic  mercury  not  only 
being  inert  and  useless,  but  actually  injurious,  by  obstructing  the  ab- 
sorption of  this  compound,  the  activity  of  which  he  ascertained  by  exten- 
sive trials.  Mr.  Donovan  was  accordingly  induced  to  form  a  direct  chem- 
ical combination,  by  continually  agitating  together  lard  and  black  oxide 
of  mercury,  at  the  temperature  of  350°  Fah.  for  two  hours ;  and  at  the 
end  of  this  process  it  appeared,  upon  examination,  that  every  ounce  of 
lard  had  dissolved  and  combined  with  twenty-one  grains  of  oxide  ;  and 
from  the  trials  which  have  been  subsequently  made  with  respect  to  the 
activity  of  this  compound,  it  would  seem  to  be  as  efficient  as  the  offi- 
cinal ointment ;  and,  moreover,  that  it  may  be  introduced  by  inunction 
in  one  third  of  the  time.  If  this  be  true,  we  shall  at  once  perceive  the 
reason  of  the  inefficacy  of  the  "  Unguentum  Oxidi  Hydrargyri  Cinerei,'" 
now  very  properly  excluded  from  the  Edinburgh  pharmacopoeia  ;  in 
short,  it  is  a  mechanical  mixture  instead  of  a  chemical  comhinalion.  M. 
Guibourt,  and  more  lately  Mr.  Watt,  have,  however,  questioned  the  cor- 
rectness of  these  views,  the  former  having  found  not  more  than  l-500th 
part  of  the  ointment  to  consist  of  a  compound  of  mercury  with  a  fatty 
acid,  while  the  latter  was  very  frequently  unable  to  detect  any.  There 
must  in  these  cases  have  been  some  error  in  the  preparation  of  the 
ointment,  for  l)r.  Christison  tells  us  that  "  he  has  examined  various 
samples  during  the  last  eight  years,  and  has  never  failed  to  detect  a 
sensible  portion  of  oxide  ;  he  considers  the  average  amount  to  be  a  little 
more  than  one  per  cent,  of  the  ointment,  and,  consequently,  a  fiftieth  of 
the  mercury  used  in  preparing  it ;  and  he  thinks  it  is  far  from  improba- 
ble that  the  small  proportion  of  oxide,  either  present  at  first,  or  formed 
during  the  process  of  rubbing  the  ointment  into  the  skin,  is  the  only  ac- 
tive part." 

B.  The  development  of  Active  Principles. 

470.  There  is  scarcely  any  department  of  pharmacology  upon  which 
so  much  light  has  been  thrown  by  the  chemical  discoveries  of  the  last 
twenty  years  as  that  which  forms  the  subject  of  the  present  section. 
The  active  elements  of  bark,  opium,  ipecacuanha,  and  a  long  series  of 
vegetable  medicines  of  the  highest  importance,  have  been  developed 
and  separated  by  the  wonderful  power  of  chemical  analysis,  and  suc- 
cessfully applied  by  the  physician  for  the  improvement  of  his  art  and 
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the  extension  of  its  resources ;  for  although,  upon  some  occasions,  I 
have  deemed  it  necessary  to  question  the  advantage  to  be  derived  by 
exhibiting  the  active  elemenl,  free  from,  and  independent  of  those  prin- 
ciples with  which  it  coexists  in  its  native  combination,  I  am  by  no 
means  disposed  to  underrate  the  numerous  valuable  applications  of 
which  such  isolated  elements  are  capable  ;  and  however  strongly  I  may 
have  urged  the  importance  of  medicinal  combination  in  the  treatment  of 
different  diseases,  I  am  very  far  from  disallowing  the  claims  of  sim- 
plicity. 

471.  The  development  of  the  active  elements  of  compound  bodies  is 
more  generally  the  result  of  pharmaceutical  processes  directed  in  our 
pharmacopoeias,  in  order  that  such  agents  may  be  ready  in  the  labora- 
tory for  the  service  of  the  prescriber,  the  examples  of  which  are  so 
familiar  as  scarcely  to  require  enumeration :  thus  there  are  the  Vegeta- 
ble Alkaloids,  Morphia,  Quina,  Veralria,  &c. ;  Vegetable  Acids,  as 
the  Citric,  Tartaric,  Benzoic,  &c. ;  and  Mineral  Acids,  as  the  Nitric 
and  Hydrochloric,  elicited  from  the  compounds  in  which  they  exist. 
Ammonia  is  developed  in  its  active  and  purgent  form  from  the  inodorous 
Hydrochlorate ;  then,  again,  we  have  Essential  Oils  extracted  from  cer- 
tain plants,  in  which  they  either  exist  in  a  free  state,  or  in  combination 
with  resin,  as  in  turpentine,  and  certain  balsams. 

472.  Under  certain  circumstances  the  development  of  the  elements 
of  activity  may  be  the  object  of  extemporaneous  prescription ;  and  on 
some  occasions  the  medicinal  efficacy  and  the  act  of  decomposition  may 
be  said  to  be  correlative  ;  the  most  familiar  example  of  which  is  the 
common  effervescing  saline  draught.  We  have  also  a  striking  instance 
in  the  extemporaneous  plaster  [Form.  17),  so  valuable  for  curing  the 
swelling  of  the  bursae  of  the  patellse,  a  disease  common  to  housemaids, 
in  consequence  of  kneeling  to  scour  floors ;  it  is  composed  of  Hydro- 
chlorate  of  Ammonia,  Soap,  and  Lead  Plaster,  in  which  the  alkali  of  the 
soap,  by  slowly  entering  into  combination  with  the  hydrochloric  acid, 
liberates  the  ammonia  in  a  gaseous  form,  which,  being  dissolved,  as  it 
arises,  by  the  moisture  of  the  skin,  keeps  up  a  rubefacient  and  stimu- 
lating influence.  The  Calaplasma  Fermenti,  or  Yeast  Poultice,  (mnishes 
a  parallel  example,  since  its  antiseptic  properties  are  not  derived  from 
any  virtue  in  its  ingredients,  but  from  the  reaction  of  its  elements,  and, 
the  consequent  development  of  carbonic  acid  gas.  In  like  manner,  a 
powder  composed  of  one  part  of  Alum  and  four  parts  of  Carbonate  of 
Zinc,  affords  a  useful  application  to  certain  ulcerated  surfaces,  and  is 
used  by  veterinary  surgeons  with  great  effect  when  sprinkled  over  abra- 
sions, ulcerated  heels,  &c. ;  upon  its  contact  with  moisture  this  powder 
is  decomposed,  a  Sulphate  of  Zinc  is  formed,  the  astringency  of  which 
is  modified  by  that  portion  of  the  Carbonate  of  Zinc  which  remains  un- 
changed, while  the  evolved  Carbonic  Acid  Gas  corrects  the  fcetor  of  the 
ulcer. — {Morton^s  Veterinary  Pharmacy.)  The  antiseptic  agency  of  the 
Calx  Chorinata,  by  the  contact  of  an  acid,  is  to  be  similarly  explained, 
viz.,  by  the  development  of  Chlorine.  The  practitioner  unacquainted 
with  the  theory  of  such  operations  would  fall  into  an  error,  by  which 
their  efficacy  would  be  lost ;  he  would  probably  not  be  led  to  apply 
them  as  soon  as  they  were  prepared,  nor  would  he  be  aware  of  the  ne- 
cessity of  renewing  them  at  intervals. 

473.  In  the  decomposition  of  Calomel  by  Limewater,  we  develop  the 
Oxide  of  Mercury  of  the  pharmacopoeia,  and  Chloride  of  Calcium,  consti- 
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tuting  the  valuable  "  Black  Wasli"  of  the  surgeons  ;  and  in  decomposing 
Corrosive  Sublimate  by  the  same  solution,  we  obtain  the  Binoxide  of  the 
metal,  and  the  resulting  mixture  is  known  by  the  name  of  Aqua  Phaga- 
denica.  In  both  these  cases  we  derive  the  peculiar  efficacy  of  the 
preparation  from  the  development  of  the  mercury  in  different  states  of 
oxidation. 

474.  A  substance  directly  separated  by  chemical  precipitation  is  often 
more  efficient,  in  consequence  of  its  subtle  and  impalpable  form,  than  a 
body  in  other  respects  similar,  but  which  has  been  mechanically  reduced 
into  powder ;  for  example,  the  carbonate  of  lead,  when  diffused  in  wa- 
ter, is,  according  to  the  experience  of  our  more  experienced  surgeons, 
far  less  active  as  a  topical  application  than  the  same  substance  when 
extemporaneously  produced  by  precipitation  from  the  diacetate  of  that 
metal.     For  a  similar  reason,  it  has  been  supposed  that  the  diaphoretic 
effects  of  guaiacum  are  best  ensured  by  its  precipitation  from  the  tincture. 
In  some  cases,  also,  it  must  be  observed,  that  the  substance  obtained  by 
precipitation  is  in  a  different  state  of  oxidation  from  that  which  is  pre- 
pared by  other  methods.     The  Hydrargyri  Oxidum  obtained  by  precipi- 
tation from  calomel  by  limewater,  and  subsequently  mixed  with  chalk, 
is  more  efficient  than  the  Hydrargyrutu  cum  creta  of  the  pharmacopoeia, 
formed  as  it  is  by  trituration.     For  similar  reasons,  the  Prolo-carbonate 
of  Iron,  as  existing  in  the  Mistura  Ferri  composita,  is  more  active  than 
the  carbonate  of  the  metal  produced  by  any  other  process.     Dr.  Mac- 
michael,  of  Dublin,  has  offered  the  following  interesting  remarks  upon 
this  subject  in  his  valuable  lectures.     In  his  opinion,  "  the  best  mode  of 
exhibiting  the  Carhonale  of  Iron  is  at  the  moment  of  its  precipitation  ;  the 
formula  is,  to  add  to  one  drachm  of  the  bicarbonate  of  soda,  dissolved  in 
four  ounces  of  spring  water,  a  drachm  of  the  muriated  tincture  of  iron, 
the  draught  to  be  taken  in  the  state  of  effervescence.     Although  the 
quantity  of  carbonate  of  iron  thus  formed  is  not  considerable,  yet  it  is  in 
such  a  state  of  minute  subdivision,  that  it  will  answer  the  object  of  a 
chalybeate  much  better  than  the  ordinary  dose  of  one  or  two  drachms, 
as  generally  prescribed ;  add  to  which,  there  will  be  present  a  small 
quantity  of  Chloride  of  Sodium,  which  is  a  salt  most  congenial  to  the 
system  of  red-blooded  animals."     For  similar  reasons,  it  has  been  ques- 
tioned whether  a  more  uniform  and  certain  preparation  than  that  of  the 
Antimonial  Powder  might  not  be  obtained  by  at  once  precipitating  the 
oxide  from  the  potassio-tartrate  of  the  metal. 

475.  Among  the  most  interesting  of  recent  chemical  discoveries,  is 
the  fact  ihat  certain  bodies  which  had  long  been  regarded  as  Educts, 
separable  from  the  vegetable  substances  in  which  they  were  supposed 
to  pre-exist  as  constituent  parts,  are  actually  Products,  or  new  com- 
pounds, formed  by  the  reaction  of  the  original  principles  upon  each 
other,  by  the  concurrent  aid  of  water  ;  thus,  for  example,  the  volatile  oil 
of  mustard,  upon  which  the  pungent  character  of  that  substance  depends, 
is  created,  not  developed ;  it  is  actually  called  into  existence  by  the 
action  of  one  of  its  principles,  termed  Myrosinc,  upon  another,  to  which 
the  name  of  Sinapisin  has  been  given,  the  moment  that  water  is  added 
to  the  farina  of  the  mustard  seed.  In  a  similar  manner,  the  volatile  oil 
of  bitter  almonds,  so  far  from  being  an  ingredient  of  the  nut,  which  is 
merely  volatilized  from  it  by  the  act  of  distillation,  is  a  new  Product, 
generated  at  the  instant  by  the  operation  of  its  Emulsin  upon  its  Amyg- 
dalin,  the  former  acting  upon  the  latter  just  as  yeast  does  upon  sugar 
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and  water,  in  the  fermentation  of  spirit.  Were  this  subject  diligently 
and  scientifically  pursued,  there  can  be  but  little  doubt  that  many  other 
similar  instances  might  be  discovered.  It  seems  probable  that  the  aro- 
matic principle,  and,  consequently,  the  characteristic  properties  of  roast- 
ed coffee,  is  a  volatile  oil,  generated  during  torrefaction,  although  we  are 
unable  to  point  out  the  particular  principles  existing  in  the  raw  coffee 
from  which  it  is  produced. 

C.  By  combining  substances  between  which  no  other  chemical  change 
is  induced  than  a  diminution,  or  increase,  in  the  solubilities  of 
those  principles  which  are  the  repositories  of  their  medicinal  vir- 
tues. 

476.  The  degree  of  solubility  possessed  by  a  medicinal  substance 
may,  very  probably,  be  regarded  by  many  practitioners  as  a  circum- 
stance of  but  little  or  no  consequence  ;  it  is,  however,  of  far  greater  im- 
portance than  a  superficial  view  of  the  question  could  lead  us  to  sup- 
pose ;  indeed,  it  would  appear  that,  in  many  cases,  it  not  only  influences 
the  activity  of  a  remedy,  but,  like  its  dose,  goes  far  to  determine  its  specific 
operation ;  in  fact,  whenever  a  medicine  is  not  in  itself  very  soluble,  the 
increase  of  its  solubility  is  tantamount  to  an  increase  of  its  dose.  So 
greatly  does  insolubility  disguise  the  sensible  qualities  of  a  body,  that, 
judging  only  by  such  a  test,  we  should  pronounce  the  antacid  powers 
of  magnesia  as  being  very  far  less  than  those  of  potass,  for  the  former 
scarcely  displays  any  alkaline  reaction ;  and  yet  the  chemist  will 
demonstrate  that  twenty  parts  of  this  earth  will  neutralize  as  much  sul- 
phuric acid  as  forty-eight  parts  of  potass! 

477.  To  the  diversity  which  exists  in  the  solubility  of  the  active  ele- 
ments of  certain  purgatives  we  may,  in  some  measure,  ascribe  the  di- 
versity which  occurs  in  their  operation  ;  it  is,  for  instance,  easy  to  ima- 
gine that  a  medicine  may  act  more  immediately  and  specially  on  the 
stomach,  small  or  large  intestines,  according  to  the  relative  facility  with 
which  its  principles  of  activity  enter  into  solution ;  for  a  body  in  its 
solid  state  can  present  only  a  very  small  portion  of  its  surface  to  the 
mucous  membrane ;  hence  those  which  are  dissolved  before  they  pass 
the  pylorus  may  be  quick  and  violent  in  their  effects,  and  more  liable  to 
affect  the  stomach,  as  is  exemplified  by  the  action  of  Camboge,  while 
other  resinous  purgatives,  since  they  contain  principles  less  soluble, 
will  seldom  act  until  they  have  passed  out  of  the  stomach,  and  often 
not  until  they  have  traversed  a  considerable  surface,  and  reached  the 
colon.  Colocynth  has  a  wide  range  of  operation,'in  consequence  of  its 
active  principles  residing  in  comparatively  soluble  and  insoluble  matter  ; 
but  Aloes,  being  farther  insoluble,  pass  through  a  large  space  of  the  ali- 
mentary canal  before  they  are  sufficiently  dissolved,  and  therefore  act 
more  particularly  on  the  rectum ;  in  consequence  of  which  they  are 
liable  to  occasion  piles,  tenesmus,  and  the  various  effects  which  charac- 
terize their  action.  The  effects  of  Rhubarb,  Senna,  Saline  Cathartics, 
and,  indeed,  those  of  most  of  the  individual  substances  of  this  class,  if 
examined  with  reference  to  this  principle,  will  admit  of  a  satisfactory 
explanation.  The  application  of  these  views,  if  they  are  true,  ought  to 
enable  the  practitioner,  by  changing  the  solubility  of  a  substance,  to 
modify  its  medicinal  effects.  Experience  has  shown  that  such  is  the 
fact,  and  that  it  may  be  effected  either  by  the  intervention  of  substances 
that  act  CHEMICALLY,  or  by  the  addition  of  ingredients  whose  operation  is 
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MECHANICAL  ;  thus,  by  combining  Aloes  with  soap,  or  an  alkaline  salt, 
we  quicken  their  operation,  and  remove  their  tendency  to  irritate  the 
rectum  ;  the  Compound  Decoction  of  Aloes  affords  a  combination  of  this 
kind,  which  operates  very  differently  from  the  solid  drug.  Gamboge, 
whose  too  ready  solubility  it  is  an  object  to  obviate,  should  be  intimate- 
ly incorporated  with  some  less  soluble  purgative,  as,  for  instance,  Aloes ; 
a  purgative  of  this  kind  was  introduced  into  practice  by  Dr.  George  For- 
dyce,  and  it  has  since  been  simplified,  and  admitted  into  our  pharmaco- 
poeia, under  the  title  of  Pilulce.  Camhogm  ComposiUz*  Under  the  con- 
sideration of  the  subject  of  pills,  the  practitioner  will  receive  many  prac- 
tical remarks  in  farther  illustration  of  this  subject.  Tartrate  of  Potass, 
which,  on  account  of  its  ready  solubility,  has  acquired  the  name  of  Sol- 
uble tartar,  acts  with  corresponding  briskness  upon  the  intestines,  but 
by  doubling  its  proportion  of  tartaric  acid,  we  convert  it  into  a  Bi-iax- 
trate,  or  Creajn  of  Tartar,  which  is  characterized  by  a  comparative  de- 
gree of  insolubility,  and  a  corresponding  change  is  produced  in  the  me- 
■dicinal  activity  of  the  salt;  for,  unless  it  be  given  in  very  large  doses, 
its  purgative  effects  are  scarcely  perceptible,  while  it  acquires  consid- 
erable power  as  a  diuretic,  probably  from  the  elimination  and  absorp- 
tion of  its  base.  We  may  even  extend  this  experiment  by  adding  Bo- 
racic  Acid  to  the  Cream  of  Tartar,  a  substance  capable  of  increasing  its 
solubility  by  converting  it  into  a  Boro-tartrate,  when  we  shall  rind  that 
its  purgative  properties  are  restored  in  an  equal  proportion  (134).  Ev- 
ery substance  that  is  to  be  absorbed,  in  order  to  produce  its  medicinal 
effect,  must  necessarily  be  presented  in  a  requisite  state  of  dilution,  or 
be  rendered  so  by  the  solvent  powers  of  the  stomach.  Liebig  has  ob- 
served, that  very  concentrated  saline  solutions  are  incapable  of  penetra- 
ting the  animal  membranes  ;  this  is  perfectly  true,  nor  will  they  act 
upon  the  bowels  until  they  have  extracted  sufficient  water  in  their  tran- 
sit ;  and  to  the  readiness  with  which  thc^y  effect  this  we  may  attribute 
the  thirst  which  usually  attends  their  action  whpn  not  given  in  a  suffi- 
ciently diluted  form.  If  this  dikition,  however,  be  carried  to  a  consid- 
■erable  extent,  and  the  dose  be  not  considerable,  their  absorption  takes 
place,  and  the  purgative  influence  is  diminished,  and  the  action  of  the 

*  Morrison's  Pills— This  nostrum,  of  which  we  have  heard  so  much,  is  nothing 
more  than  the  above  pill,  with  the  unimportant  addition  of  a  small  portion  of  cream  of  tar- 
tar. If,  however,  we  examine  a  box  of  them,  we  shall  find  that  they  vary  very  considera- 
bly in  hardness,  some  being  perfectly  soft,  while  others  are  as  hard  as  marbles.  This  may 
have  been  purposely  effected  by  drying  or  baking  them,  in  order  that  a  greater  number  of 
them  mi^ht  be  taken  without  a  corresponding  effect ;  but  it  may  so  happen  that  the  un- 
lucky parent  shall  take  more  than  a  due  proportion  of  the  softer  variety,  and  hence  the 
most  vio'dut  effects  may  follow  their  use. 

(This  medicine  was  sold  very  extensively  in  the  United  States,  a  few  years  since,  under 
the  name  of  "  Hygiene  Pills,"  until  superseded  by  Brandreth's,  and  these,  again,  by  Moffat's 
PilJs.  The  base  of  all  these  is  aloes,  with  gamboge,  scammony,  &c.  The  evils  caused  by 
the  general  and  indiscriminate  use  of  these  acrid  cathartics  are  immense,  and  annually  on 
the  increase.  Scarcely  a  family  in  the  lower  ranks  of  society  but  what  resorts  to  them  on 
every  trifling  ailment,  and  not  unfrequently  they  are  persevered  in  until  dropsy  or  some 
other  fatal  disease  is  induced.  In  order  to  bring  them  into  use,  their  proprietors  uniformly 
avail  themselves  of  the  popular  belief  in  the  humoral  pathology,  and  insist,  in  their  adver- 
tisements, on  the  importance  of  purifying  the  blood,  of  purging  off  the  bad  humours,  &c. 
In  this  manner  the  pills  are  brought  into  general  use  as  a  remedy  for  all  diseases,  as  the 
people  are  led  to  believe  that  all  are  owing  to  the  bad  state  of  the  blood,  &c.  The  only 
remedy  for  the  evil  would  seem  to  be  the  more  general  diffusion  of  information,  especial- 
ly such  as  relates  to  Hygiene  and  Physiology.  It  is  a  singular  fact,  that  many  persons 
who  are  well  informed  on  subjects  of  divinity,  law,  and  general  literature,  are  often  ex- 
tremely ignorant  in  relation  to  the  laws  of  health  ;  the  means  of  preserving  it  when  pos- 
sessed, and  of  restoring  it  when  lost.  Such  individuals  are  as  frequently  the  victims  of 
Homoeopathy,  Thompsonianism,  &c.,  as  the  most  illiterate. — Am.  Ed.) 
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kidneys  increased ;  thus  it  often  happens  that  persons,  on  first  taking 
the  weak  saline  aperient  waters  at  Chehenham,  are  troubled  by  an  in- 
ordinate discharge  of  urine,  which  is  easily  stopped  by  adding  some 
additional  sulphate  of  magnesia  to  the  water. 

478.  It  has  been  observed  that  a  mixture  of  different  saline  cathartics 
is  frequently  more  active  than  an  equivalent  dose  of  any  single  one  : 
a  fact  which  is  exemplified  in  the  prompt  and  active  operation  of  sea- 
water,  and  that  of  various  saline  springs.  Dr.  Christison  has  given  us 
a  formula  in  his  dispensary,  which  affords  a  good  example  of  this  form 
of  combination.  It  consists  of  equal  parts  of  Sulphate  of  Magnesia  and 
of  the  Potassio-tartrate  of  Soda  ;  two  or  three  drachms  of  which,  in  six 
ounces  of  tepid  water,  will  act  mildly,  effectually,  and  pleasantly.  By  . 
combining  the  solutions  of  Sulphate  of  Magnesia  and  Sulphate  of  Soda^ 
we  obtain  a  Sulphate  of  Soda  and  Magnesia,  a  double  salt  which  may 
be  sometimes  detected  in  parcels  of  Epsom  salts  by  it  crystals,  which 
are  regular  rhomboids.     It  is  soluble,  and  acts  pleasantly. 

479.  Whenever  the  active  principle  of  a  cathartic  is  not  sufficiently 
soluble,  it  is  apt  to  vex  and  irritate  the  bowels,  producing  tormina,, 
rather  than  exciting  a  free  and  copious  excretion  ;  hence  the  reason 
why  the  operation  of  resinous  purgatives  is  so  commonly  attended  with 
griping,  and  why  relief  may  be  obtained  by  combining  them  with  neu- 
tral salts ;  thus  also  is  Senna,  whose  virtues  reside  in  matter  which  is 
liable,  by  decoction  or  long  exposure  to  the  air,  to  become  less  soluble, 
very  apt  to  produce  griping. 

480.  The  influence  of  solubility  upon  the  medicinal  energies  and 
specific  effects  of  remedies,  may  be  farther  illustrated  by  an  examina- 
tion of  the  comparative  merits  of  the  Acetate  and  Diacetate  of  Lead ;  the 
former  will  retain  its  solubility  and  integrity  under  any  degree  of  dilu- 
tion with  distilled  water,  while  the  latter  [Goulard'' s  Extract),  in  conse- 
quence of  the  carbonic  acid  vhich  is  diffused  through  the  purest  water,, 
cannot  be  diluted  without  a  precipitation.  The  Acetate  is  therefore  the 
more  immediate  active  preparation,  but  it  is,  nevertheless,  on  some  occa- 
sions less  adapted  to  relieve  inflammation  than  the  turbid  mixture  of  the 
Diacetate,  since  the  slow  and  gradual  action  of  the  latter  may  be  more 
desirable  than  the  more  transient  operation  of  the  former ;  the  popular 
injection  for  gonorrhoea,  consisting  of  the  mixed  solutions  of  Sulphate  of 
Zinc  and  Acetate  of  Lead,  may  probably  owe  much  of  its  value  to  the 
less  soluble  precipitate  which,  by  adhering  to  the  moist  membranous 
surface  of  the  urethra,  keeps  up  a  more  permanent  action  vhan  the  solu- 
ble salt  could  maintain ;  and  this  may  perhaps  explain  tKe  apparent 
anomaly  observed  by  Dr.  Thomson,  with  regard  to  the  Carlonate  of 
lead  being  more  apt  to  produce  colic  than  the  Acetate  of  that  metal ;  it 
is,  however,  possible  that  this  salt  may  be  soluble  in  the  fluids  of  the 
stomach,  and  therefore  poisonous ;  in  the  same  way  that  the  Protoxide 
of  Iron,  the  Chloride  of  Silver,  and  various  other  bodies,  are  so  dis- 
solved. 

481.  The  insolubility  oi  Magnesia,  as  an  antacid,  confers  upon  it  ad- 
vantages not  possessed  by  the  more  soluble  alkalies,  as  already  ex- 
plained (244). 

482.  In  the  exhibition  of  solid  substances,  their  mechanical  state  of 
division,  as  affecting  their  solubility,  may  modify  their  medicinal  effects, 
although  I  am  not  disposed  to  assign  to  it  the  importance  which  Gaubius 
has  ventured  to  express  :  Sunt  qum  ruditer pulverata  ahum,  suhtilius  vera 
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urinas,  aui  alios  numores  moveant ,-"  and  Ray,  in  speaking  of  the  Asarum 
(Hist.,  p.  208),  has  the  following  remark :  "  Quo  ienuius  est  tritum,  eo 
magis  urinas  movere,  minus  autem  alvum  ducere  crcditur.^'  Linnaeus  also 
observes  that  the  same  plant,  when  exhibited  in  the  state  of  very  Jine 
powder,  uniformly  acts  as  an  emetic,  but  that,  when  coarsely  powdered,  it 
always  passes  the  stomach  and  becomes  cathartic,  M.  Virey  has  made 
a  similar  observation  with  respect  to  hellebore  :  "  U Hellebore  pulverise 
fait  vomiter ;  concasse,  il  purge^  et  en  decoction  prolongee,  ii  en  devient 
sudorijique^  ou  diuretique."  There  can  be  no  doubt  that  bodies  in  a  state 
of  coarse  powder  are  liable,  from  a  mechanical  action,  to  occasion  a  re- 
laxed condition  of  the  bowels  (115). 

483.  In  remedies  composed  of  vegetable  tonics,  the  useful  application 
of  this  principle  is  also  apparent ;  thus  the  addition  of  alkalies  or  lime- 
water  to  the  infusion  of  calumba,*  and  some  other  bitters,  by  render- 
ing certain  vegetable  principles  more  soluble,  increase  their  efficacy  ;  al- 
though there  exist  some  important  exceptions,  as  will  be  hereafter  stated- 

484,  The  influence  of  solubility,  as  affecting  the  poisonous  energy! 
of  virulent  substances,  has  already  been  considered  (272);  and  it  has 
also  been  seen  under  what  circumstances  it  may  be  admissible.  Whea 
these  active  substances  are  administered  as  remedies  in  small  doses, 
the  precept  respecting  their  solubilities  is  most  important,  for  in  such 
cases  the  smallness  of  the  quantity  places  their  operation  more  imme- 
diately under  the  control  of  various  incidental  agents  :  only  destroy  the 
solubility  of  such  a  medicine,  and  the  chances  are  that  you  will  divest 
it  of  those  powers  which  render  it  useful ;  at  the  same  time  let  it  be 
known  that  there  are  bodies  which,  although  insoluble  in  the  vessels 
of  the  chemist,  may  be  soluble  in  the  laboratory  of  the  living  stomach ; 
but  these  are  exceptions  to  a  general  rule.  Dr.  Christison  has  shown 
that  Arsenic  acts,  through  all  its  forms  of  chemical  combination,  nearly 
in  the  ratio  of  its  solubility ;  thus,  insoluble  Iodides  are  not  poisonous ; 
the  Acetate  of  Lead,  as  a  remedy,  is  rendered  inert  by  combination  with 
Sulphuric  Acid.     It  is  also  known  that  the  Tannic  and  Gallic  Acids  are 

♦  The  principle  Calumbin  is  dissolved  without  any  chemical  change  in  the  caustic  al- 
kalies. 

+  The  most  subtle  of  all  poisons — the  matter  of  febrile  contagion — is  certainly  modified  in 
activity  by  the  degree  of  moisture  in  the  atmosphere  influencmg  its  solubility  ;  the  plague 
is  said  to  be  most  common  in  Egj'pt  after  the  inundation  of  the  Nile,  a  period  at  which  the 
atmosphere  is  necessarily  saturated  with  water.  According  to  the  account  of  Sir  Robert 
Wilson,  the  English  and  Turkish  armies  that  marched  to  Cairo  escaped  contagion,  while 
the  troops  that  remained  stationary  on  the  moist  shore  of  Aboukir  were  very  severely  vis- 
ited. On  the  other  hand,  the  harmattan,  a  wind  experienced  on  the  western  coast  of  Af- 
rica, between  the  equator  and  fifteen  degrees  north  latitude,  blowing  from  northeast  to- 
wards the  Atlantic,  and  which,  in  consequence  of  its  passage  over  a  very  extensive  space 
of  arid  land,  is  necessarily  characterized  by  excessive  dryness,  puts  an  end  to  all  epidem- 
ics, as  the  smallpox ;  an  infection  at  such  a  time  does  not  appear  to  be  easily  communica- 
ble even  by  art. — Philosophical  Transactions,  vol.  xxi. 

The  difficulty  of  communicating  infection  to  animals  during  a  dry  state  of  the  air,  as 
remarked  on  the  western  coast  of  Africa  during  the  blowing  of  the  harmattan,  agrees  with 
eome  observations  on  plague  by  the  French  physicians,  as  this  complaint  first  made  its  ap- 
pearance in  the  French  army  durmg  a  moist  state  of  the  air  in  Syria,  when  it  lay  under 
the  walls  of  Jaffa,  in  February,  1800. 

It  is  a  well-known  fact  that  volatile  bodies  are  sooner  converted  into  a  gaseous  state  by 
the  presence  of  water  in  the  atmosphere  ;  this  is  strikingly  exemplified  by  the  greater  ra- 
pidity with  which  limestone  is  burned  and  reduced  to  quicklime  in  moist  weather,  and  by 
the  assistance  which  is  rendered  in  a  dry  season,  by  placing  a  pan  of  water  in  the  ashpit ; 
so,  again,  the  perfume  of  flowers  is  most  sensible  when  the  air  is  humid,  as  during  the 
fall  of  the  evening  dew,  or  in  the  morning  when  the  dew  evaporates,  and  is  dissipated  by 
the  rays  of  the  rising  sun  :  for  the  same  reason,  the  stench  of  putrid  ditches  and  common 
sewers  is  conveyed  to  the  organs  of  smell  much  more  speedily  in  summer  previous  to 
raiii,  when  the  air  is  charged  with  moisture. 
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capable  of  combining  with  tbe  Oxide  of  any  of  the  soluble  salts  of  lead, 
and  of  precipitating  it  in  a  perfectly  insoluble  form ;  hence  all  liquors 
which  have  been  kept  in  oaken  casks  will  be  free  from  any  lead  which 
they  mi<^ht  have  originally  held  dissolved.  We  have  thus  a  theory 
ready  to  explain  the  deleterious  effects  of  new  rum  in  the  West  Indies.* 

485.  I  cannot  conclude  the  subject  of  solubility  without  relating  an 
anecdote  which  may  tend  to  illustrate  and  confirm  the  truth  of  the  views 
I  have  offered  with  respect  to  its  importance.  It  presents  us  with  an 
empirical  practice,  independent  of  theory,  and,  consequently,  the  most 
valuable  of  all  testimony.  The  American  Indians,  as  we  are  told, 
whenever  they  undertake  a  long  journey,  and  are  likely  to  be  destitute 
of  provisions,  employ  tobacco  as  the  means  of  counteracting  the  cra- 
vings of  hunger ;  and  in  its  preparation  for  such  an  object,  they  adopt 
an  expedient  for  modifying  its  powers  and  protracting  its  effects,  which 
will  afford  a  very  instructive  illustration  of  the  influence  which  may  be 
derived  from  a  modified  solubility.  The  practice  consists  in  mixing  the 
juice  of  the  tobacco  with  the  pulverized  shells  of  snails,  cockles,  and 
oysters  ;t  the  mass  is  dried,  and  made  into  pellets  of  a  convenient  size 
to  be  held  between  the  gum  and  the  lip,  which  being  in  this  manner 
gradually  dissolved  and  swallowed,  fulfils  the  required  intention.^  We 
have  adopted  a  similar  expedient  for  modifying  the  solubility  of  some  of 
our  medicines  :  for  example,  of  camboge  by  aloes,  in  the  Pil.  Cambog. 
CO. ;  of  opium  by  styrax,  in  the  Pil.  Styracis  co. ;  or  by  sulphate  of 
potass,  as  in  the  Pulvis  Ipecacuanhcs  co.,  and  in  the  Pilules  Opii  of  the 
Edinburgh  Pharmacopoeia. 

486.  The  application  of  these  precepts  regarding  solubility  is  highly 
important  in  practice.  We  have  seen  that  we  may  be  thus  directed,  in 
the  election  of  a  purgative,  according  to  the  objects  we  may  desire  to 
fulfil  by  it ;  while  it  will  enable  us,  on  many  occasions,  to  increase  or  to 
diminish,  to  retard  or  to  accelerate  their  operations ;  it  may,  moreover, 
lead  us  to  the  construction  of  new  and  powerful  arrangements,  by  im- 
parting to  established  remedies  fresh  activity,  or  by  mitigating  the  vio- 
lence of  others,  in  every  respect  efficacious  and  eligible.  By  the  addi- 
tion of  sugar  we  are  enabled  to  obtain  a  much  stronger  solution  of  lime 
in  water  ;f  and  the  solubility  of  camphor  is  increased  by  its  triture  with 
magnesia.  We  also  increase  the  solubility  of  quina  by  the  action  of 
sulphuric  acid,  and  that  of  the  ammonia-sulphate  of  copper  by  ammonia. 
Acetate  of  lead  is  kept  in  solution  by  acetic  acid ;  and  should  we  ex- 
hibit the  disulphate  of  quina  in  the  compound  infusion  of  roses,  the 
addition  of  sulphuric  acid  will  prevent  its  precipitation  by  the  astrin- 
gent principle.     We  have  already  alluded  to  the  manner  in  which  the 

*  Newly-distilled  rum  is  found  to  contain  traces  of  lead  derived  from  the  leaden  rims  of 
the  boilers,  and  the  leaden  worms  of  the  refrigeratories  ;  but  after  having  been  kept  twelve 
months  in  oaken  casks,  it  loses  its  deleterious  properties,  and  no  longer  exhibits  any  tra- 
ces of  this  metal.  Sir  George  Baker  considered  the  "  dry  bellyache,"  so  common  to  the 
drinkers  of  new  rum,  to  be  entirely  referrible  to  its  contamination  with  lead. 

+  They  are  first  calcined,  but  not  burned  to  lime,  the  operation  being  only  carried  to 
such  an  extent  as  may  destroy  their  tenacity,  and  render  them  fit  for  levigation. 

i  A  similar  custom  is  common  to  the  Indians  of  the  whole  of  Asia  and  of  America ;  for 
the  practice  of  the  South  American  Indians,  see  Humboldt's  Personal  Narrative.  In  India, 
Betel,  variously  compounded,  is  employed  for  the  purpose  above  stated.  The  mixture 
more  commonly  used  in  Ceylon  consists  of  quickhme,  areca-nut,  and  tobacco  wrapped  in. 
the  betel  leaf.  On  ordinai7  occasions  it  is  only  masticated,  but,  to  repress  the  painful 
calls  of  hunger,  the  juice  is  swallowed.  Sir  Walter  Scott  informs  us  that  General  Monk,, 
not  being  able  to  procure  any  supper  at  Coldstream,  was  fain  to  have  recourse  to  the  chew- 
ing tobacco  to  appease  his  hunger. 

1^  A  solution  of  sugar  at  50°  is  able  to  dissolve  one  half  of  its  weight  of  lime^ 
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solubility  of  benzoic  acid  may  be  enhanced  (329),  without  any  loss  of 
its  specific  power.  It  will  likewise  afford  us  some  useful  hints  con- 
nected with  the  successful  administration  of  certain  remedies  that  may 
require  dilution  to  promote  their  operation,  and  of  those  whose  too 
speedy  and  violent  effects  may  be  retarded  and  checked  by  diminished 
potation  ;  thus,  in  the  exhibition  of  diuretics,  likely  to  become  cathartic 
or  diaphoretic,  no  liquid  should  be  given  for  at  least  an  hour  after  their 
administration ;  the  same  caution  will  apply  to  the  compound  powder 
of  ipecacuanha,  should  it  have  a  tendency  to  excite  vomiting  ;  although  in 
both  these  cases,  after  a  certain  interval,  sufficient  to  allow  the  remedy 
to  pass  out  of  the  stomach,  the  ingestion  of  liquids  may,  and  in  some 
cases  ought,  to  be  encouraged.  To  Sir  Francis  Milman  we  are  much 
indebted  for  some  valuable  hints  concerning  the  importance  of  accom- 
panying the  exhibition  of  Diuretics  with  plentiful  dilution. 

V, 

TO  AFFORD  AN  ELIGIBLE  FORM. 

A.  By  which  the  efficacy  of  the  7nedicine  is  enhanced. 

487.  After  the  views  which  have  been  submitted  during  the  progress 
of  our  inquiry,  it  must  be  evident  that  the  form  in  which  a  remedy  is 
exhibited  may  influence  its  efficacy.  A  decoction  and  infusion  of  the 
same  vegetable  substances  will  materially  differ  in  activity,  according  to 
the  chemical  composition  of  the  body  which  is  subjected  to  the  process. 
In  the  selection  of  the  form  oi pill,  powder,  or  mixture,  we  shall  have  to 
take  into  account  the  influences  of  mechanical  aggregation  and  chemi- 
cal solution.  Dr.  Powel  [Med.  Trans.,  vol.  iv.,  p.  92)  was  able  to  give 
fifteen-grain  doses  of  nitrate  of  silver  in  pills,  while  the  stomach  would 
rarely  bear  more  than  five  when  in  solution.  I  merely  quote  this  fact 
in  illustration  of  my  subject,  not  in  commendation  of  the  practice.  In 
some  cases  it  would  appear  that  the  efficacy  of  a  medicine  may  be  en- 
hanced by  its  being  presented  in  such  a  state  of  mixture  as  will  keep  it 
for  some  time  in  contact  with  the  alimentary  membrane  ;  for  the  same 
reason  that  the  Sesquioxide  of  Iron  is  found  to  be  more  efficacious  as  an 
antidote  to  arsenic,  when  exhibited  in  the  form  of  Magma  (272).  I  have 
thought  that  I  have  found  the  Trisnitrate  of  Bismuth  to  be  more  effica- 
cious in  gastric  affections  when  suspended  in  a  mixture,  by  means  of 
mucilage  {Form.  53),  than  when  given  in  the  state  of  pills  ;  and  I  sus- 
pect that  the  virtues  of  the  Mistura  Ferri  Composita  are,  in  certain 
cases  (232),  not  independent  of  the  mechanical  state  of  the  Proto- 
carbonate.  The  same  observation  will  apply  to  several  other  remedies, 
especially  to  the  Extract  of  Conium,  when  given  as  a  sedative  in  pul- 
monary irritation  ;  for  example,  experience  has  perfectly  satisfied  me  that 
this  substance  is  much  more  efficient  when  suspended  in  a  mixture  than 
when  given  in  the  form  of  pill. 

488.  When  a  substance,  or  combination  of  substances,  requires  any 
addition  for  the  purpose  of  imparting  convenience  or  efficacy  of  form,  a 
vehicle  should,  if  possible,  be  selected  whose  effects  will  correspond  vdth 
the  intention  of  the  other  ingredients.  This  precept  will  be  found  exem- 
plified in  Formula  60,  62,  93,  106,  and  some  others,  the  key  letters  of 
which  point  out  the  modus  operandi  of  their  respective  vehicles. 
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B.  By  which  its  aspect  or  flavour  is  rendered  less  oijectionable. 
489.  It  should  ever  be  our  object  to  accommodate,  as  far  as  we  are 
able,  the  form  and  flaA^our  of  our  medicines  to  the  taste  and  caprice  of 
the  patient,  whose  prejudices  should  never  fall  coldly  upon  the  ear  of 
the  physician  ;  for  such  is  their  influence  upon  the  body,  that  by  a  little 
address  they  may  often  be  enlisted  into  our  service,  while  by  opposing 
them  they  are  rendered  formidable  obstacles  to  our  plan  of  treatment. 
Not  that  we  advocate  the  slightest  concession  by  which  the  virtues  of  a 
remedy  are  sacrificed  to  its  taste  or  appearance.  Such  a  compromise  is 
discreditable  to  the  physician,  and  derogatory  to  his  art ;  and  yet  I  have 
known  numbers  of  our  profession  who,  rather  than  shock  the  delicate 
nerves  of  their  patient,  would  suggest  even  the  use  of  an  umbrella  in 
the  shower-l)ath.  Patients  do  not  readily  understand  that  the  unpleas- 
ant operation  of  a  medicine  is  frequently  essential  to  its  beneficial  opera- 
tion ;  and  they  often  entertain  ungrounded  prejudices  against  particular 
medicines,  averring  that,  "  after  repeated  trials,  they  are  satisfied  they 
do  not  agree  with  their  constitutions."  Should,  however,  the  obnoxious 
medicine  be  necessary  for  the  cure,  the  practitioner  is  not  to  be  deterred 
from  its  use,  although  he  may  be  justified  in  concealing  its  exhibition. 
The  flavour  and  odour  of  opium  are  often  so  objectionable  as  to  pre- 
clude its  use  ;  in  such  a  case,  styrax  and  saffron  will  so  completely  dis- 
guise them,  that  it  may  be  very  safely  exhibited  in  the  form  of  Pil. 
Styracis  camp,  without  exciting  the  least  suspicion.  The  nauseous 
flavour  of  an  alkaline  solution  is  disguised  by  a  bitter  infusion,  or  still 
better  by  table-beer  (Form.  169).  Acids  are  sheathed  by  mucilage ; 
castor  oil  and  copaiba  have  been  sometimes  exhibited  in  the  form  of  an 
emulsion,  by  diff'using  them  in  soft  or  distilled  water,  by  means  of  the 
yolk  of  egg,  or  mucilage  [Form.  97,  102,  103).  Another  method  of 
disguising  their  nauseous  properties  consists  in  pouring  the  castor  oil, 
or  copaiba,  on  the  surface  of  water,  and  afterward  dropping  slowly 
round  the  rim  of  the  vessel  some  bitter  tincture,  by  which  means  the  oil 
or  balsam  will,  in  consequence  of  the  union  of  the  spirit  with  the  water, 
be  collected  and  concentrated  into  a  single  globule  in  the  centre,  which 
may  be  easily  swallowed,  while  the  taste  will  be  entirely  masked  by  the 
bitterness  of  the  vehicle.  M.  Mothes,  of  Paris,  devised  a  plan  for  ex- 
hibiting these,  and  other  bodies,  in  a  thin  capsule*  of  gelatin,  which  is 
dissolved  in  the  stomach.  With  the  view  of  rendering  copaiba  less 
objectionable  to  the  patient,  we  have  heard  of  various  nostrums  adver- 
tised under  the  name  of  "  Specif  c  Solutions."  They  are  generally 
made  by  dissolving  the  copaiba  in  an  alkaline  solution,  and  adding  to  it 
the  spirit  of  nitric  ether.f  The  bitterness  of  gentian  is  in  great  meas- 
ure so  subdued  as  to  reconcile  the  patient  to  its  use,  by  the  addition 
of  aromatics,  as  in  the  Infus.  Gentian  camp.  The  infusion  of  senna,  as 
far  as  relates  to  its  flavour,  is  less  objectionable  when  made  with  bohea 
tea  {Form.  93).  The  taste  of  limewater  is  best  covered  by  milk.  To 
disguise  the  taste  of  most  medicines,  or  to  render  them  more  acceptable, 

*  The  process  for  making  these  capsules  has  been  kept  secret,  but  Dr.  Christison  has 
lately  given  directions  for  their  preparation  in  his  dispensary. 

t  Dr.  Christison  has  furnished  us  with  the  following  formula,  which  is  in  use  in  Edin- 
burgh. "  Boil  gently  for  fifteen  minutes  two  ounces  of  copaiva  with  two  ounces  and  a 
half  of  aqua  potassae ;  add  when  nearly  cool  an  ounce  of  spirit  of  nitrous  ether ;  and  when 
the  mixture  has  been  at  rest  for  twelve  hours,  remove  the  intermediate  liquid  from  the 
soapy  sediment  which  falls,  and  the  lighter  fluid  which  floats  on  the  surface.  In  this  case 
a  part  of  the  volatile  oil  seems  to  be  separated,  and  most  of  the  resin  deposited  in  the  form 
of  soap." 
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it  is  a  general  practice  to  add  sirup ;  this  is  entirely  a  matter  of  taste, 
for  which  it  is  impossible  to  legislate,  although  it  may  be  observed  that 
in  some  cases  the  draught  is  rendered  still  more  nauseous  by  such  an 
addition  ;  while  in  others  it  is  exposed  to  chemical  objections,  which 
will  be  explained  in  the  following  section  (492). 

490.  Some  medicines  are  more  grateful  to  the  stomach,  as  well  as 
more  efficacious  in  their  operation,  when  exhibited  in  the  state  of  effer- 
vescence. To  effect  which  we  have  only  to  introduce  an  alkaline  bi- 
carbonate into  the  formula,  and  to  direct  a  portion  of  some  acid  to  be 
added  just  before  the  draught  is  taken;  I  need  scarcely  remark  that,  in 
such  a  case,  care  must  be  taken  that  the  ingredients  are  of  a  nature  not 
to  be  decomposed  by  the  alkali  in  the  first  instance,  nor,  in  the  second, 
by  the  neutral  salt  resulting  from  the  combination  (Foriii.  150,  157). 

C.  By  which  it  is  preserved  from  spontaneous  decomposition,  or  any 
other  chemical  change. 

491.  It  is  frequently  advisable  to  add  some  ingredients  for  the  pur- 
pose of  checking  the  spontaneous  changes  to  which  a  medicine  may  be 
prone.  To  secure  such  an  object,  sugar  has  been  long  held  in  very 
general  estimation,  as  implied  by  the  popular  term  conserve :  but  until 
lately  its  powers  were  supposed  to  be  only  applicable  to  subjects  of  the 
organic  kingdoms — to  the  preservation  of  vegetable  and  animal*  sub- 
stances :  it  has  been  thus  extensively  used  for  preserving  meat,  as  well 
as  fruit,  and  it  has  been  added  to  fats  and  oils  to  prevent  their  becoming 
rancid  ;  it  is  for  this  purpose  that  Dr.  Jenner  recommends  the  addition 
of  white  sugar  to  his  ointment  of  Potassio-tartrate  of  Antimony.  Its 
conservative  power,  however,  is  now  known  to  extend  to  objects  of  the 
mineral  kingdom ;  certain  metallic  oxides,  for  example,  are  thus  pre- 
served from  farther  oxidation.  It  is  generally  admitted  that  the  only 
method  of  preserving  the  Iodide  of  Iron]  from  chemical  change  is  to 
form  it  into  a  sirup,  and  the  Edinburgh  College  has  therefore,  in  the 
latest  edition  of  its  pharmacopoeia,  very  wisely  introduced  a  formula  for 
the  preparation  of  the  "  Sirupus  lodidi  Ferri."  It  has  been  long  a  de- 
sideratum to  obtain  some  means  by  which  the  recently-precipitated 
P^oto-carbonale  of  Iron  might  be  prevented  from  passing  into  the  state 
oi  Sesquioxide  ;  Dr.  Clarke,  of  Aberdeen,  proposed  to  form  it  at  once  into 
an  electuary,  by  which  he  thought  it  would  be  preserved  from  the  action 
of  the  air ;  but  Klauer,  in  adopting  this  expedient,  proved  that  the  sugar 
exerted  an  influence  beyond  that  of  mere  mechanical  protection,  for  he 
found  that  the  protoxide  was  thus  prevented  from  combining  with  any 
additional  oxygen,  even  though  it  were  dried  with  the  aid  of  a  gentle 
heat ;  and  Dr.  Christison  had  previously  observed  that,  when  thus 
formed  into  an  electuary,  the  metallic  compound  did  not  part  with  its 
carbonic  acid,  however  thoroughly  it  might  have  been  dried.  The  re- 
sult of  these  researches  has  been  to  establish  an  important  chemical 
fact  of  general  application,  and  to  introduce,  in  particular,  a  formula  in 
the  Edinburgh  Pharmacopoeia  for  the  preparation  of  a  saccharine  car- 
bonate of  iron  ("  Ferri  Carbonas  Saccharatum").^     Vogel  has  published 

*  Milk  boiled  with  fine  sugar  will  keep  for  a  great  length  of  time,  and  might  be  conve- 
niently employed  during  a  long  voyage  ;  and  raw  meat  might  be  preserved  in  treacle. 

t  Some  very  interesting  practical  observations  upon  this  subject  will  be  found  in  the 
transactions  of  the  Pharmaceutical  Society. 

t  Mr.  Redwood  has  proposed  to  exhibit  recently- prepared  carbonate  of  iron  enclosed  in 
the  gelatme  capsules  to  which  we  have  just  alluded. — [Pharm.  Trans.,  No.  II.) 

M  M 
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a  paper  to  show  tlie  chemical  effects  exerted  by  sugar  upon  various  me- 
tallic oxides  and  salts  ;  in  some  cases  reducing  the  oxide  to  a  state  of 
metal,  and  in  others  depriving  the  oxide  of  only  one  proportional  of  its 
oxygen.     Such  facts  are  of  great  interest  to  the  pharmaceutic  chemist,* 

492.  In  consequence  of  the  fermentation  to  which  sirups  are  liable, 
there  are  many  objections  to  their  use  ;  they  should  never,  for  instance, 
be  introduced  into  draughts  which  are  likely  to  be  injured  by  the  gen- 
eration of  an  acid  ;  I  have  frequently  seen  the  common  Cretaceous  Mix- 
ture, when  charged  with  sirup,  disengage  such  a  volume  of  carbonic 
acid  as  to  occasion  the  explosion  of  the  vial  in  which  it  was  contained ; 
the  sirup  of  poppies  is  particularly  liable  to  such  an  objection  ;  a  medi- 
cine, therefore,  given  with  a  view  to  check  a  diarrhoea,  will,  under  such 
circumstances,  increase  the  evil  it  was  intended  to  correct.  In  like 
manner,  the  addition  of  sirup  to  the  infusion  of  catechu,  as  directed  by 
the  College  of  Edinburgh,  although  it  may  cover  its  taste,  will  as  cer- 
tainly prevent  the  preparation  from  keeping  beyond  a  day  or  two,  where- 
as without  the  sirup  it  may  be  preserved  for  as  many  months. 

493.  Vegetable  preparations  susceptible  of  mouldiness  are  best  pre- 
served by  the  addition  of  aromatics.  Dr.  M'Culloch,  in  a  very  interest- 
ing paper  published  in  the  Edinburgh  Philosophical  Journal,  has  ob- 
served that  perfumes,  such  as  essential  oil,  &c.,  will  prevent  the  pro- 
duction and  growth  of  those  minute  cryptogamia,  upon  which  the  phe- 
nomenon of  mouldiness  depends.! 

494.  It  is  scarcely  necessary  to  observe  that  spirit  is  very  commonly 
added  to  vegetable  infusions  and  decoctions,  for  the  purpose  of  arresting 
their  spontaneous  decomposition ;  it  is  for  such  an  object  that  the  com- 
pound tincture  of  cinnamon  is  introduced  into  the  Decoct.  Aloes  comp. 
In  the  preservation  of  "  Distilled  Waters"  the  pharmacopoeia  now  di- 
rects a  small  quantity  of  spirits  to  be  distilled  with  the  water,  in  prefer- 
ence to  being  subsequently  added  to  the  product. 

495.  By  the  assistance  of  chemical  knowledge,  the  practitioner  will 
also  be  taught  to  avoid  the  introduction  of  all  such  ingredients  in  his 
prescriptions  as  may  have  a  tendency  to  accelerate  decomposition. 
Some  allusions  have  been  already  made  to  this  subject  (p.  79).  Gal- 
lic Acid,  and  the  various  vegetable  astringents  which  contain  it,  may  be 
dissolved  in  water,  and  remain  for  some  time  unaltered,  as  I  have  just 

*  Sulphate  of  copper  and  nitrate  of  mercury,  by  being  boiled  with  sugar,  are  precipi- 
tated in  the  metallic  form ;  while  peroxide  of  mercury  and  acetate  of  copper  are  converted 
into  protoxides.  Corrosive  sublimate  is  changed  into  calomel,  but  calomel  is  not  suscepti- 
ble of  any  farther  decomposition. 

t  The  plant  is  propagated  by  seeds  infinitely  small.  Reaumur  found  the  interior  of  an 
addled  egg  mouldy ;  hence  they  must  have  passed  through  the  pores  of  the  shell.  Dr. 
M'Culloch  states  that  ink,  paste,  and  seeds,  are  among  the  common  articles  which  suffer- 
from  such  a  cause,  and  to  which  his  remedy  is  applicable.  With  respect  to  articles  of 
food,  such  as  bread,  cold  meat,  or  dried  fish,  it  is  less  easy  to  apply  it,  on  account  of  the 
taste ;  cloves,  however,  and  other  spices  whose  flavours  are  grateful,  may  sometimes  be 
used  for  this  end.  It  is  notorious  that  gingerbread,  and  bread  containing  carraway  seeds, 
are  far  less  liable  to  become  mouldy  than  common  plain  bread.  The  effect  of  cloves  in 
preventing  the  mouldiness  of  ink  is  well  known ;  and  the  same  result  may  be  obtained  by 
oil  of  lavender,  in  a  small  quantity,  or  by  any  other  of  the  perfumed  oils.  Russian  leather, 
which  is  perfumed  by  the  tar  of  the  birch-tree,  is  not  subject  to  mouldiness,  as  must  be 
known  to  all  who  possess  books  so  bound ;  they  even  prevent  its  taking  place  in  those 
bound  in  calf,  and  near  which  they  may  happen  to  stand.  Paste  is  another  perishable  ar- 
ticle, and  although  alum,  which  is  used  by  the  bookbinder,  will  certainly  preserve  it  longer 
than  it  would  remain  useful  without  it,  still  it  is  not  very  effectual.  Rosin,  used  by  the 
shoemaker,  answers  the  purpose  much  better,  and  appears  to  act  entirely  upon  this  princi- 
ple ;  it  is,  however,  far  less  effectual  than  even  oil  of  turpentine  and  lavender ;  the  other 
strong  perfumes,  as  peppermint,  anise,  and  bergamot,  are  perfectly  effectual,  even  in  very 
small  quantities,  and  paste  may  be  thus  preserved  for  any  length  of  time. 
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noticed  ;  but  if  the  smallest  quantity  of  a  free  alkali  be  present,  such  in- 
fusions will  acquire  the  property  of  attracting  oxygen,  and  of  being  con- 
verted into  a  brown  extractive  matter,  frequently  evolving,  at  the  same 
time,  a  volume  of  carbonic  acid.  Corrosive  Sublimate  is  hurried  into  de- 
composition by  sugar,  oil,  gum,  extractive,  and  other  organic  matter  ;  on 
which  account,  if  administered,  as  is  usual  in  the  decoction  of  sarsapa- 
rilla,  the  mixture  ought  not  to  be  long  kept,  but  be  regarded  as  extem- 
poraneous. 


496.  Such  are  the  objects  which  may  be  obtained  by  combining  sev- 
eral medicinal  substances  in  one  single  formula ;  and  such  are  the  prin- 
ciples which  are  to  direct  and  regulate  the  combinations  ;  but,  once  for 
all,  let  it  be  distinctly  and  unequivocally  understood  that,  unless  a  phy- 
sician can  satisfactorily  explain  the  operation  of  each  element  in  his 
prescription  by  a  reference  to  one  or  more  of  the  principles  above  enu- 
merated, SIMPLICITY  should  ever  be  regarded  as  the  greatest  desidera- 
tum. "  Quod  uiio  vales  efficere,  ne  tentes  pluribus ,"  so  says  Gaubius, 
and  every  experienced  practitioner  will  readily  assent  to  the  aphorism. 
I  was  once  told  by  a  country  practitioner  that  the  quantity,  or,  rather, 
complexity  of  the  medicines  which  he  gave  his  patients,  for  there  never 
was  any  deficiency  in  the  former,  was  always  in  proportion  to  the  ob- 
scurity of  the  case.  "  If,"  said  he,  "  I  fire  a  profusion  of  shot,  it  is  very 
extraordinary  if  some  do  not  hit  the  mark."  Sir  Gilbert  Blane  has 
given  us  a  similar  anecdote  {Medical  Logic).  "A  practitioner  being 
asked  by  his  patient  why  he  put  so  many  ingredients  into  his  prescrip- 
tion, is  said  to  have  answered,  more  facetiously  than  philosophically, 
'  In  order  that  the  disease  may  take  which  it  likes  best.' "  By  a  similar 
species  of  logic,  Ziviani  advises  a  mixture  of  animal  and  vegetable  diet 
in  cases  of  flatulency,  "  because  it  is  not  yet  determined  ichich  of  the  two 
is  the  more  flatulent .'"  A  patient  in  the  hands  of  such  a  practitioner 
has  not  a  much  better  chance  than  the  Chinese  mandarin  who,  upon 
being  attacked  with  any  disorder,  calls  in  twelve  or  more  physicians, 
and  swallows  in  one  mixture  all  the  potions  which  each  may  have  sep- 
arately prescribed.  Let  not  the  young  practitioner,  however,  be  deceiv- 
ed ;  he  may  be  assured  that,  unless  he  be  well  acquainted  with  the  mu- 
tual actions  which  bodies  exert  upon  each  other,  and  upon  the  living 
system,  it  may  be  laid  down  as  an  axiom,  that  in  proportion  as  he  compli- 
cates a  medicine,  he  does  but  multiply  the  chances  of  its  failure.  Super- 
FLUA  NUNQUAM  NON  NocENT.  Let  him  cherish  this  maxim  in  his  re- 
membrance, and  in  forming  compounds,  always  discard  from  them  every 
element  which  has  not  its  mode  of  action  clearly  defined,  unless,  in- 
deed, as  we  shall  hereafter  explain,  a  general  and  paramount  experience 
shall  have  stamped  upon  it  the  authentic  seal  of  approval. 

497.  There  is  this  marked  distinction  between  the  raw  and  well- 
disciplined  practitioner,  that  while  the  one,  seeing  only  a  variety  of  un- 
connected symptoms,  seeks  to  attack  each  by  a  separate  ingredient  in 
his  prescription,  the  other,  by  being  enabled  to  group  together  such  as 
arise  from  a  single  cause,  diminishes  in  number  and  variety  the  points 
to  be  attacked,  and  simplifies  his  remedies  in  the  same  ratio. 

498.  The  perfection  of  a  medicinal  prescription  may  be  defined  by 
three  words.  It  should  be  precise  (in  its  directions),  concise  (in  its 
construction),  decisive  (in  its  plan  of  operation).     It  should  carry  upon 
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its  very  face  an  air  of  energy  and  decision,  and  speak  intelligibly  the  in- 
dications which  it  is  intended  to  fulfil.  It  may  be  laid  down  as  a  maxim, 
which  is  not  in  much  danger  of  being  controverted,  that  where  the  inten- 
tion of  a  medicinal  combination  is  obscure,  its  operation  will  be  imbecile. 

499.  A  medicinal  formula  has  been  divided  into  four  constituent  parts, 
a  plan  which  will  be  found  to  admit  of  useful  application  to  practice,  in- 
asmuch as  it  is  well  calculated  to  point  out  the  methods  by  which  we 
may  accomplish  the  objects  investigated  in  the  preceding  pages  ;  or,  in 
the  language  of  Asclepiades,  by  which  we  may  enable  the  basis  of  our 
prescription  to  operate  "  Cito,"  "  Tuto,"  et  "  Jucunde  ;"  quickly,  safe- 
ly, and  pleasantly,  thus  : 

I.  The  Basis  ;  or  principal  ingredient. — (•'  Curare.^'') 

II.  The  Adjuvans  ;  that  which  assists  and  promotes  its  operation. — 

III.  The  Corrigens  ;  that  which  corrects  its  operation. — ('•  Tuto^) 

IV.  The  Constituens  ;  that  which  imparts  an  agreeable  form. — 
("  Jucunde") 

500.  These  several  elements,  however,  are  not  all  necessarily  pres- 
ent in  every  formula,  since  many  medicines  do  not  require  any  addition 
to  promote  their  operation  ;  and  the  mild  and  tractable  nature  of  others 
renders  the  introduction  of  any  corrective  unnecessary,  while  some, 
again,  are  in  their  nature  so  manageable  as  not  to  require  the  interposi- 
tion of  any  vehicle  or  constituent.  It  moreover  frequently  occurs  that 
one  element  is  capable  of  fulfilling  two  or  more  of  these  objects  ;  the 
ADJUVANS,  for  instance,  may  at  the  same  time  act  as  the  corrigens,  or 
CONSTITUENS  ;  thus  the  addition  of  Soap  to  Aloes,  or  Extract  of  Jalap, 
mitigates  their  acrimony,  at  the  same  time  that  it  quickens  their  opera- 
tion. So,  again,  Neutral  Salts  both  quicken  the  action  and  correct  the 
griping  that  so  commonly  attends  the  operation  of  Senna,  and  certain 
resinous  purgatives.  It  has  been  stated  that  styrax  disguises  the  fla- 
vour of  opium  (489) ;  it  also  modifies  its  power,  and  thus,  as  exemplified 
in  the  Pil.  Styracis  comp.,  acts  as  an  adjuvant  as  well  as  a  corrigent. 
The  propriety  of  selecting  a  vehicle  that  will  best  correspond  with  the 
intention  of  the  ingredients  to  which  we  desire  to  impart  a  convenience 
or  efficacy  of  form  has  been  already  explained  (488),  and  the  disposi- 
tion of  the  several  key-letters  which  are  placed  opposite  the  different 
ingredients  which  compose  our  illustrative  formulae  will  afford  various 
examples  of  this  coincidence,  which,  if  possible,  should  always  be  at- 
tained, for  it  simplifies  the  formula,  and,  by  decreasing  the  bulk  of  the 
remedy,  renders  it  less  objectionable. 

501.  This  division  of  the  formula  affords  also  the  best  general  rule 
for  placing  its  ingredients  in  proper  order,  for  the  order  should  corre- 
spond with  that  of  the  arrangement ;  the  basis  should  stand  first,  and 
the  other  elements  follow  in  succession ;  and  should  there  be  more  than 
one  of  such  elements,  those  intended  to  act  in  unison  should  be  mar- 
shalled together.  This  may  be  better  understood  by  referring  to  the 
Formula ;  for  example,  in  Form.  4,  the  basis  is  the  Infusion  of  Cloves  ; 
then  follow  in  succession  three  tinctures,  each  of  which  is  intended  to 
act  as  an  adjuvant;  the  sirup  of  ginger,  while  it  imparts  a  grateful 
flavour,  coincides  with  the  general  object  of  the  combination.  To  this 
general  rule  of  arrangement,  however,  there  are  some  important  excep- 
tions. The  first  object  of  the  prescriber  should  be  so  to  guide  the  dis- 
penser of  his  medicines  as  to  ensure  the  accuracy  of  their  composition ; 
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thus  the  volatile  ingredients  should  be  those  last  added,  and,  therefore, 
the  last  enumerated  in  the  prescription  ;  for  example,  in  the  first  formula 
it  will  be  seen  that  the  cether  is  placed  last,  although  theoretically  it 
should  have  stood  first,  as  being  the  basis,  or  article  of  the  greatest 
power  ;  so,  again,  in  Form.  30,  33,  in  which,  had  the  general  rule  been 
followed,  the  aether  might  have  been  volatilized  and  lost  during  the  pro- 
cess of  preparation.  Should  any  of  the  ingredients  require  a  previous 
manipulation  to  render  them  miscible,  the  constituent,  or  intermede,  must 
be  placed  next  ihe  particular  ingredient  to  which  it  is  intended  to  impart 
convenience  or  efficacy  of  form,  as  may  be  seen  in  Form.  2,  6,  5,  97, 
102,  103,  104,  153.  Suppose  that  the  basis  of  a  formula  be  a  powder, 
or  a  precipitate  from  a  tincture,  which  is  to  be  administered  together 
with  several  other  articles  in  the  form  of  a  draught ;  in  that  case  we 
should  arrange  the  ingredients  in  an  order  which  it  would  be  necessary 
for  the  dispenser  to  observe,  with  a  view  to  obtain  a  homogeneous  mix- 
ture, as  in  Forvi.  30,  31,  53,  143. 

502.  Where  we  introduce  two  substances  in  a  prescription,  intended 
to  act  chemically  upon  each  other,  whether  to  obtain  an  educt  or  a  prod- 
uct, they  should  be  placed  in  juxtaposition,  as  in  Form.  26,  65,  95,  133, 
138,  170,  171. 

503.  In  cases  where  we  have  to  direct  compound  decoctions  or  in- 
fusions of  different  articles,  a  chemical  knowledge  of  the  nature  of  the 
several  ingredients  must  determine  the  order  of  the  arrangement.  In 
directing  extemporaneous  preparations  of  this  kind,  it  will  be  a  question 
whether  any,  and  which  of  the  ingredients  should  be  added  at  the  con- 
clusion of,  or  even  subsequent  to,  the  ebullition  of  the  other  ;  for  instance, 
in  the  preparation  of  the  Decoct.  Sarzce  camp.,  we  perceive  that  the  sar- 
saparilla  is  first  boiled,  and  the  sassafras  and  other  ingredients  not  added 
until  the  ebullition  has  ceased  ;  and  so  must  cinnamon  and  other  volatile 
matters  be  treated  under  similar  circumstances.  Form.  44,  which  is 
recommended  by  Pringle,  as  affording  a  valuable  remedy  in  typhus 
fever,  will  furnish  a  good  example  for  our  guidance.  The  preparation 
of  the  ingredients  is  re.solved  into  three  distinct  stages,  and  it  is  easy  to 
perceive  that,  by  any  other  arrangement,  their  several  virtues  could  not 
be  so  fully  obtained  and  secured  from  change.  In  the  first  place,  the 
Cinchona  is  made  to  yield  its  full  powers  by  decoction,  judiciously  lim- 
ited as  to  the  time  of  its  duration  ;  a  process  which  would  obviously  im- 
pair the  virtues  of  Serpentarin,  connected  as  they  are  with  a  volatile 
principle  ;  this  latter  body  is  therefore  not  added  until  the  conclusion  of 
the  boiling.  Equally  evident  is  it  that,  had  the  spirit  of  cinnamon  been 
previously  introduced,  it  would  have  been  volatilized  and  lost ;  while 
the  addition  of  the  acid,  at  any  other  stage  than  that  directed,  might 
have  occasioned  injurious  changes  in  the  organic  principles.  On  the 
other  hand,  in  directing  a  simple  infusion  of  the  Bark  with  Sulphuric 
Aicd,  the  acid  should  be  added  to  the  water  before  it  is  poured  upon  the 
coarse  powder,  by  which  the  Quina  or  Cinchonia  will  be  more  effectu- 
ally extracted,  in  the  form  of  a  Sulphate,  and  be,  moreover,  protected  from 
the  reaction  of  the  Tannic  Acid,  which  might  otherwise  render  it  insol- 
uble. 

504.  The  doses  of  medicinal  substances  are  specific  with  respect 
to  each  other,  and  can,  therefore,  be  only  learned  by  experience  ;  the 
practitioner,  however,  is  too  often  betrayed  into  the  error  of  supposing 
that  the  powers  of  a  remedy  always  increase  in  an  equal  ratio  with  its 
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dose,  whereas  the  dose  alone  very  frequently  determines  its  specific  action. 
"  Medicines,"  says  Linnaeus,  "  differ  from  poisons,  not  in  their  nature, 
but  in  their  dose,"  which  is  but  a  paraphrase  of  the  well-known  apho- 
rism of  Pliny,  "Ubi  virtus,  ibi  virus:"*  so  that  food,  remedies,  and  poi- 
sons may  be  said  to  branch  into  each  other  by  indefinable  gradations. 
Five  grains  of  Camphor  act  as  a  mild  sedative  and  slight  diaphoretic, 
whereas  twenty  grains  produce  nausea,  and  act  as  a  stimulant ;  so,  again, 
Opium  in  small  doses  exhilarates,  in  full  ones  at  once  proves  sedative, 
and  in  a  still  greater  quantity,  instead  of  promoting,  prevents  sleep,  and 
rather  stimulates  the  bowels  than  acts  as  an  astringent ;  so  will  even 
Alum  in  large  doses  prove  cathartic,  while  in  smaller  ones  it  will  occa- 
sion costiveness.  It  is  well  known,  also,  that  the  preparations  of  Anti- 
mony will  either  vomit,  purge,  or  sweat,  according  to  the  quantity 
exhibited. 

505.  It  would  appear  that  powerful  doses  are  disposed  to  produce  local 
rather  than  general  effects.  Experience  seems  to  prove  that,  in  this 
respect,  the  effect  of  an  internal  remedy  is  analogous  to  that  of  an  ex- 
ternal impression  ;  if  violent,  it  affects  more  particularly  the  part  to 
which  it  is  directly  applied,  as  pinching  does  that  of  the  skin  ;  whereas 
titillation,  which  may  be  said  to  differ  from  the  former  only  in  degree, 
acts  upon  the  whole  system,  and,  if  long  continued,  would  even  occasion 
convulsions.  Upon  a  similar  principle,  if  a  large  dose  of  the  mercurial 
pill  be  given,  it  will  act  upon  the  bowels,  and  be  eliminated  from  the 
body  ;  whereas  in  smaller  doses  it  will  affect  the  system  generally,  to 
the  most  minute  ramifications  of  its  capillaries.  It  is  very  evident  that 
the  regulation  of  the  dose  of  a  medicine  is  of  the  highest  importance, 
and  deserves  more  attention  than  has  been  usually  bestowed  upon  it. 
Substances  that  are  inert  and  useless  in  one  dose,  may,  in  another,  prove 
active  and  valuable.  Hence  we  may  discover  one  of  the  causes  to 
which  mineral  waters  are  indebted  for  an  eflicacy  which  does  not  dis- 
tinguish artificial  combinations  of  the  same  ingredient,  united  in  different 
quantities  ;  and  hence,  too,  the  failure  of  many  alterative  medicines, 
from  an  erroneous  adjustmejit  of  their  doses.  We  need  not  seek  far  for 
an  example  of  the  very  different  and  opposite  effects  which  the  same 
substance  can  produce  in  different  doses  :  the  operation  of  common  salt 
is  familiar  to  us  all  ;  Sir  John  Pringle  has  shown  that  in  quantities 
such  as  we  usually  take  with  our  food,  its  action  is  highly  septic,  soft- 
ening and  resolving  the  meat  to  which  it  is  applied  ;  whereas  in  larger 
quantities  it  actually  preserves  such  substances  from  change,  and  there- 
fore, when  so  taken,  instead  of  promoting,  destroys  digestion. 

506.  It  is  a  great  mistake  to  suppose  that  a  medicine  is  inefficacious 
merely  because  an  obvious  effect  does  not  follow  each  dose  of  it ;  on  the 
contrary,  it  frequently  happens  that  where  it  occasions  an  immediate 
and  palpable  influence,  we  actually  lose  the  assistance  which  the  slow 
and  scarcely  perceptible  exercise  of  its  powers  might  afford.  Dr.  Bar- 
low, whose  remarks  always  bear  the  stamp  of  sound  experience,  and 
will  ever  command  the  attention  and  respect  of  the  physician,  observes, 
"  It  is  very  possible  that  practitioners  often  err,  especially  in  the  treat- 
ment of  chronic  maladies,  from  requiring  an  obvious  effect  from  each 
dose  administered  ;  where  it  is  ascertained  that  a  medicine  actually 

*  The  word  "  VenerMm"  was  employed  by  the  ancients  to  denote  both  a  poison  and  a 
medicine.  In  the  former  of  these  acceptations  it  is  frequently  used  by  Virgil,  in  the  latter 
by  Plautus. 
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possesses  inherent  powers,  the  slow  and  almost  imperceptible  exercise 
of  these  powers  should  not  be  despised.  There  is  often  more  wisdom 
in  seconding  the  effects  of  nature  than  in  superseding  them"  {Cydo- 
pcedia  of  Practical  Medicine,  art.  Gastrodynia)  ;  and  in  his  essay  oa 
gout  (Ibid.),  he  says,  *'  Although  in  active  and  urgent  disease,  requiring 
prompt  relief,  we  would  employ  the  full  and  adequate  agency  of  reme- 
dies, yet  in  a  large  portion  of  medical  practice,  and  especially  where 
long-established  or  habitual  morbid  actions  are  to  be  corrected,  we  are 
persuaded  that  more  good  results  from  their  more  gradual  and  oftentimes 
imperceptible  operation." 

507.  In  graduating  the  doses  of  medicines,  there  are  certain  general 
influences  which  must  be  appreciated,  e.  g.,  (a)  Age — (6)  Sex — (c) 
Temperament — [d)  Constitutional  Power — (e)  Habit — (/)  Diet — 
(g)  Profession — [h)  Climate  and  Season — [i)  Nature  and  Dura- 
tion OF  the  Disease — {k)  Time  of  the  Day — (/)  Idiosyncrasy — (m) 
Influence  of  Imagination — (n)  Variable  Activity  of  the  Medi- 
cine. 

508,  (a)  Age. — Too  much  reliance  should  not  be  placed  upon  any 
general  formula  for  the  graduation  of  the  doses  of  medicines  to  the  dif- 
ferent ages  of  the  patient.  The  popular  scheme  of  Gaubius  is  that 
which  has  been  referred  to  upon  all  occasions,  and  it  probably  furnishes 
an  approximation  as  free  from  objection  as  any  that  could  be  contrived. 
It  is  in  the  form  of  a  table,  in  which  the  relative  doses  are  placed  oppo- 
site to  the  diff'erent  ages.  Dr.  Young,  however,  has  given  us  the  fol- 
lowing simple  formula,  by  which  we  obtain  the  same  results,  viz. : 

"  For  children  under  twelve  years,  the  doses  of  most  medicines  must  he 
diminished  in  the  proportion  of  the  age,  to  the  age  increased  by  twelve" — 
thus : 

At  two  years  to  l-7th,  viz.  : 


2-f  12  7 

At  twenty-one  the  full  dose  to  be  given. 

To  all  such  general  rules,  however,  there  are  many  exceptions  :  thus 
children  will  bear  larger  doses  of  Caloinel  than  even  adults,  and  many 
medicines  which  do  not  aflect  adults,  although  exhibited  in  considerable 
quantities,  prove  injurious,  even  in  the  smallest  doses,  to  children  ;  very 
young  infants,  for  example,  are  highly  susceptible  of  the  powers  of 
opium  ;  three  drops  of  laudanum  have  proved  fatal  to  a  child  of  fourteen 
months,  and  cases  constantly  occur  of  mischief^roduced  by  the  careless 
use  of  sirup  of  poppies. 

{b)  Sex. — It  is  supposed  that  women  generally  require  smaller  doses, 
especially  with  regard  to  narcotics,  than  men ;  but  I  very  much  doubt 
whether  any  general  rule,  capable  of  practical  application,  can  be 
established  upon  this  point.  The  susceptibility  of  the  individual  to  be 
acted  upon  is  the  only  circumstance  to  be  taken  into  account. 

(c)  Temperament. — The  elements  of  Hippocrates  gave  birth  to  the 
first  doctrine  of  temperaments ;  the  term,  signifying  to  temper,  arose 
from  the  belief  that  certain  individual  peculiarities  depended  upon  A^ari- 
ations  in  the  relative  proportions  of  the  animal  fluids,  and  that  where 
they  were  properly  adjusted,  they  tempered  each  other  so  as  to  produce 
a  perfect  result,  or  temperainent.  In  cases,  however,  in  which  any  one 
of  such  supposed  fluids  improperly  predominated,  as  yellow  or  black 
bile,  blood,  or  phlegm,  it  was  considered  that  a  corresponding  tempera- 
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ment  was  produced,  and  was  accordingly  designated  by  a  caaracteristic 
name,  as  the  bilious,  atrabilious,  or  melancholic ;  the  sanguineous,  and 
the  phlegmatic.  It  is  scarcely  necessary  to  observe  that  modern  physi- 
ology, although  it  has  discarded  the  doctrine  of  humours,  has  not  denied 
the  existence  of  certain  peculiarities  affecting  individuals  ;  but  so  many 
absurd  notions  have  been  mixed  up  with  this  subject,  and  such  imagi- 
nary refinements  have  been  displayed  in  the  attempt  to  individualize  the 
temperament,  that  it  is  scarcely  possible  to  approach  it  with  the  prospect 
of  deriving  from  its  examination  any  facts  of  really  practical  value.  We 
may,  however,  admit  that  certain  organs,  or  their  functions,  are  more 
energetic  in  some  individuals  than  in  others ;  thus  there  exists  in  some 
a  highly-susceptible  nervous  system,  with  little  muscular  power  ;  in 
others,  a  more  than  ordinate  activity  of  the  vascular  system ;  and  in 
others,  again,  a  more  than  just  share  of  muscular  development,  with 
diminished  nervous  energy ;  while  in  many  persons  we  find  that  all  the 
power  and  functions  of  the  body  are  below  the  healthy  standard  ;  hence 
we  may  fairly  acknowledge  the  existence  of  the  nervous,  sanguine,  mus- 
cular, and  relaxed  temperament,  without  the  aid  of  hypothesis ;  and  it 
is  equally  certain  that  upon  each  of  these  temperaments  medicines  will 
produce  very  unequal  eflfects.  Opiates  may  act  in  smaller  doses  with 
greater  effiect  upon  those  of  the  nervous  temperament ;  stimulants  upon 
the  sanguineous  ;  and  evacuants  upon  the  relaxed. 

[d)  Constitutional  Power. — In  addition  to  the  above  remark  with 
respect  to  the  relaxed  temperament,  let  it  be  remembered  that,  in  appor- 
tioning the  dose  of  a  very  active  medicine,  it  is  of  great  moment  to  de- 
termine the  relative  degrees  of  power  between  the  system  and  the 
remedy,  and  to  know  to  what  extent  the  latter  is  to  be  carried,  conso- 
nantly with  the  powers  of  life  to  resist  it ;  thus,  after  a  patient  has  been 
exhausted  by  protracted  and  severe  suffering  and  watching,  a  dose 
different  to  one  at  the  commencement  of  the  disease  will  be  requisite. 
The  importance  of  this  precept  is  impressed  upon  my  mind  from  having 
witnessed,  in  the  course  of  practice,  several  instances  of  the  mischief 
that  has  arisen  from  a  want  of  attention  to  it.  In  the  application  of  ex- 
ternal remedies  to  diseased  parts,  it  especially  behooves  the  surgeon  to 
take  into  consideration  the  degree  of  vitality  possessed  by  such  parts, 
and  to  graduate  their  strength  accordingly.  Mr.  Henry  Earle  published 
a  very  interesting  case  in  illustration  of  this  principle.  The  arm  of  a 
person  became  paralytic,  in  consequence  of  an  injury  of  the  axillary 
plexus  of  nerves  from  a  fracture  of  the  collar-bone ;  upon  keeping  the 
limb  for  nearly  half  an  hour  in  a  tub  of  warm  grains,  which  were  pre- 
viously ascertained  by  the  other  hand  not  to  be  too  hot,*  the  whole  hand 
became  blistered  in  a  most  alarming  manner,  and  sloughs  formed  at  the 
extremities  of  the  fingers  and  underneath  the  nails  ;  a  considerable  degree 
of  inflammation  subsequently  spread  in  the  course  of  the  absorbents, 
and  matter  formed  in  the  axilla  which  was  soon  absorbed,  and  the  in- 
flammation assuaged ;  whence  it  follows,  that  a  limb  deprived  of  its 
usual  nervous  energy  cannot  sustain,  without  injury,  an  elevation  of 
temperature  which  would  not  be  in  the  least  prejudicial  to  a  healthy 
member.  Mr.  Earle  supports  this  conclusion  by  the  relation  of  another 
case,  in  which  the  ulnar  nerve  had  been  divided,  for  the  cure  of  a  pain- 

*  "Cases  and  Observations,  illustrating  the  Influence  of  the  Nervous  System  in  regu- 
lating Animal  Heat,"  by  H.  Earle,  Esq.,  published  in  the  seventh  volume  of  the  Medico- 
Chirurgical  Transactions. 
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ful  affection  of  the  arm,  the  consequence  of  which  operation  was,  that 
the  patient  was  incapable  of  washing  in  water  at  a  temperature  that  was 
quite  harmless  to  every  duly-vitalized  part,  without  suffering  from  vesi- 
cation and  sloughs.  In  cases  of  diminished  sensibility,  or  coma,  Mus- 
tard poultices,  and  similar  stimulating  applications,  should  be  carefully 
watched,  since  there  will  be  a  risk  of  inducing  gangrene  in  the  part, 
should  its  duration  be  carried  beyond  the  powers  of  reaction  ;  as  long 
as  the  patient  is  capable  of  feeling  the  intense  pain  we  have  a  criterion 
by  which  to  judge,  but  in  cases  of  stupor  the  greatest  circumspection  is 
required ;  so,  again,  in  the  application  of  ammonia  to  the  nostrils  as  a 
restorative  in  a  fainting  fit,  care  should  be  taken  that  it  be  not  so  con- 
stantly applied  as  to  excite  tracheal  or  bronchial  irritation,  since  the 
patient,  being  insensible  to  the  stimulus,  is  incapable  of  affording  any 
indication  of  its  power. 

(e)  Habit. — A  stimulus  too  frequently  repeated  will  diminish  the  ex- 
citability of  the  organs  upon  which  it  acts  ;  hence  habit,  or  the  protract- 
ed use  of  a  medicine,  will  generally  diminish  its  power,  although  there 
are  many  exceptions  to  the  rule.     Certain  saline  cathartics,  for  instance, 
when  long  continued,  would  appear  to  acquire  increased  activity,  as  is 
exemplified  in  the  familiar  operation  of  the  Cheltenham  waters.     Emet- 
ics, also,  frequently  become  more  powerful  by  repetition  :    Cullen  in- 
forms us  that  he  knew  a  person  so  accustomed  to  excite  vomiting  in 
himself,  that  the  one  twentieth  part  of  a  grain  of  tartar  emetic  was  suf- 
ficient to  produce  a  convulsive  action  of  the  stomach :  in  some  cases 
such  an  effect  may  be  referred  to  the  operation  of  the  imagination  ;  for, 
after  the  frequent  use  of  an  emetic,  the  mere  sight  of  it,  or  even  conver- 
sation relative  to  it,  has  been  found  to  occasion  nausea.     The  influence 
of  belladonna  in  paralyzing  the  iris  is  not  diminished  by  habit.     I  have 
been  informed  by  Mr.  Lawrence  that  he  had  a  patient  who  used  it  daily, 
without  any  interruption,  for  four  years,  and  it  continued  throughout  to 
produce  the  same  effect  as  it  did  on  its  first  application  ;  and  yet,  by  re- 
peated doses  of  the  same  substance  internally  administered,  the  system 
becomes  less  susceptible  of  its  action.     This  fact  gives  support  to  the 
observation  of  Dr.  Christison,*  that  the  effect  of  habit  in  diminishing 
the  power  of  vegetable  poisons  is  nothing  more  than  an  increased  power 
acquired  by  the  stomach  of  decomposing  it,  just  as  it  gradually  acquires 
an  increased  facility  in  digesting  some  alimentary  substances  which 
are,  at  first,  very  indigestible.     On  tljp  contrary,  inorganic  substances 
are  little  impaired  in  activity  by  the  force  of  habit ;  Dr.  Lambe  has  sta- 
led, with  regard  to  lead,  that  "  the  constitution,  so  far  from  being  recon- 
ciled to  it  by  habit,  is  rendered  more  and  more  sensible  to  its  irritation 
by  continuance."     Certain  other  medicines  would  also  appear  to  have 
the  property  of  accumulaii7ig\  in  the  system  ;  this  is  evident  with  regard 
to  Mercury,  and  perhaps  to  Arsenic,  and  several  metallic  compounds,  as 
those  of  Iron.     Dr.  Withering  has  also  observed  that  the  repetition  of 
small  doses  of  Digitalis,  at  short  intervals,  until  it  produces  a  sensible 
effect,  is  an  unsafe  practice,  since  a  dangerous  accumulation  will  fre- 
quently take  place  before  any  signals  of  forbearance  present  themselves. 

*  Treatise  on  Poisons. 

t  By  the  use  of  this  term  it  is  only  intended  to  express  a  certain  phenomenon,  without 
any  regard  to  its  cause.  Cumulative  action  may,  on  some  occasions,  depend  upon  the  ab- 
solutely increased  quantity  of  the  substance  in  the  system,  as  in  the  instance  of  mercury, 
while  in  others  the  phenomenon  may  arise  from  an  increasing  susceptibility  of  the  system 
to  its  action. 

Nn 
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Iodine,  in  doses  of  a  quarter  of  a  grain,  frequently  repeated,  will  for  3 
time  not  occasion  any  obvious  effect,  when  all  at  once  it  will  operate 
with  poisonous  activity.  In  cases  of  habituation,  which  are  marked  by 
the  increasing  tolerance  of  a  medicine,  augmentation  of  dose  will  not 
always  remedy  the  evil.  Dr.  Venables  has  justly  remarked  that  the 
susceptibility  cannot  be  kept  up  by  over-doses,  but  that,  by  a  temporary 
suspension  of  the  medicine,  it  may  be  restored ;  thus,  when  the  average 
extent  of  dose  fails  to  produce  its  accustomed  effects,  the  medicine 
should  be  laid  aside  for  a  time,  and  after  a  respite  has  been  thus  grant- 
ed to  the  system,  we  shall  discover  the  return  of  its  sensibility,  when 
we  may  again  resort  to  our  means,  confident  of  finding  the  usual  suscep- 
tibility to  impression.  It  is  upon  this  principle  that  I  have  already  ad- 
vocated the  propriety  of  alternating  the  use  of  different  stimulants  (400). 

(y)  Diet. — The  state  of  the  digestive  process  should  enter  into  all 
our  considerations  upon  this  subject ;  certain  substances,  if  taken  into 
the  stomach  within  a  certain  period  after  a  meal,  will  invariably  arrest 
or  disturb  the  digestion.  It  has  been  wisely  said  that  medicine,  as  too 
commonly  administered,  interferes  with  appetite  before  a  meal,  and  with 
digestion  after  it.  It  would  be  safe  to  establish,  as  a  general  rule,  a 
maxim  that  no  medicine  should  be  given  for  three  hours  after  dinner, 
although  this  rule  even  may  have  its  exceptions  :  for  instance,  where  a 
dose  of  Corrosive  Sublimate  is  found  to  irritate  an  empty  stomach,  it  may 
be  administered  with  propriety  an  hour  after  the  meal.  The  same  ob- 
servation will  apply  to  Iodine ;  in  both  cases,  however,  a  question  may 
arise  as  to  the  chemical  changes  which  may  be  induced  upon  these 
bodies  by  the  action  of  the  food. 

(g)  Profession. — The  sedentary  or  active  habits  which  distinguish 
a  trade  or  profession  must  necessarily  be  taken  into  account  in  our  ad- 
justment of  the  strength  and  dose  of  a  remedy. 

(h)  Climate  and  Season. — With  respect  to  the  influence  of  climate 
upon  the  medicinal  activity  of  remedies,  I  have  already  offered  some 
observations  (p.  75).  As  far  as  it  relates  to  their  doses,  I  have  only  to 
add,  that  the  British  practitioner  must  not  allow  his  previous  experience 
in  tropical  climates  to  induce  him  to  administer  such  doses  of  mercury 
in  England  as  may  have  been  found  salutary  in  India,  or  in  other  colo- 
nies of  similar  temperature.  In  general,  the  denizen  of  the  metropolis 
will  not  sustain  depletion  like  those  who  imbibe  the  pure  breezes  of  the  > 
country ;  this  is  remarkable  witk  respect  to  erysipelas,  in  which  vene- 
section may  often  be  salutary  in  the  country,  while  it  will  be  fatal  in 
London.  The  cold  east  winds  of  spring  exert  a  very  depressing  influ- 
ence upon  the  powers  of  life  ;  all  surgical  operations  should,  if  possible, 
be  avoided  in  such  a  season ;  during  the  prevalence  of  these  winds  in 
February,  1840,  phlebitis  very  commonly  occurred  after  venesection. 

(i)  Nature  AND  Duration  of  the  Disease. — 'That  different  diseases 
very  differently  influence  the  susceptibility  of  the  system  with  regard  to 
medicine,  is  generally  admitted  ;  thus  emetics  act  very  readily  in  feb- 
rile affections,  while  in  those  of  the  neuroses  they  produce  their  effect 
with  difiiculty ;  a  fact  which  suggests  an  important  precaution  in  their 
administration  (199).  Mercury  is  greatly  influenced  in  its  effects  by  dis- 
ease ;  in  inflammation  of  the  serous  membranes  tending  to  effusion,  it 
affects  the  mouth  very  tardily ;  in  continued  fever  it  loses  its  specific 
power,  especially  in  those  of  tropical  climates.  In  typhus,  wine  and 
spirit  have  been  administered  to  a  very  great  extent  without  any  sensi- 
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ble  excitement.  In  dysentery,  epidemic  cholera,  tetanus,  and  delirium 
tremens,  very  large  doses  of  opium  may  be  given  without  effect,  while 
in  other  nervous  affections  a  morbid  influence  will  frequently  be  produ- 
ced by  the  smallest  quantity.  In  paralysis  the  effects  of  nux  vomica, 
or  strychnia,  are  principally  observed  in  the  paralyzed  parts.  The  du- 
ration of  the  disease,  by  influencing  constitutional  power,  must,  as  above 
stated,  be  taken  into  account  when  we  regulate  the  dose  of  a  powerful 
medicine. 

{k)  Time  of  the  day  at  which  remedies  should  be  administered  de- 
serves some  attention.  Evacuating  medicines  ought  to  be  exhibited  late 
at  night,  or  early  in  the  morning ;  thus  substances  of  tardy  operation,  as 
Calomel,  and  the  resinous  purgatives,  should  be  given  at  night,  while  sa- 
line purgatives,  senna,  castor  oil,  &c.,  may  be  given  in  the  morning.  It 
would  seem  that  during  sleep  the  bowels  are  not  so  irritable,  and,  con- 
sequently, not  so  easily  acted  upon,  which  allows  time  for  the  full  solu- 
tion of  the  substance.  The  same  observation  applies  to  Alterative  and 
other  medicines  that  are  liable  to  be  counteracted  by  a  vexatious  irrita- 
bility of  the  bowels  ;  it  is  on  this  account  eligible  to  exhibit  Mercurial 
Fill,  when  intended  to  act  upon  the  system,  at  bedtime.  On  the  other 
hand,  where  the  effects  of  a  remedy  are  likely  to  be  lost  by  perspiration, 
as  will  happen  with  Diuretics,  many  of  which  are  by  external  heat 
changed  into  Diaphoretics,  it  may  be  a  question  whether  we  cannot  se- 
lect some  more  favourable  period  for  their  exhibition.  Opium  will  act 
differently  in  the  morning  and  at  night :  in  the  former  case,  the  exciting 
effects  will  be  more  obvious  ;  in  the  latter,  the  hypnotic.  In  fevers  it  is 
of  importance  to  consult  in  all  respects  the  quiet  and  comfort  of  the  pa- 
tient ;  Dr.  Hamilton,  therefore,  in  his  valuable  work  on  purgatives,  very 
judiciously  observes  that,  on  this  account,  the  exhibition  of  purgative 
medicines  should  be  so  timed  that  their  effects  may  be  expected  during 
the  day.  In  some  cases  the  time  of  administration  must  be  regulated 
by  the  stage  of  the  disease  ;  thus,  in  fevers,  a  dose  of  opium  will  either 
increase  the  heat  of  the  body,  augment  thirst  and  restlessness,  or  occa- 
sion tranquillity  and  sleep,  according  to  the  temperature  of  the  system  at 
the  time  of  its  administration  ;  for  this  reason,  Dr.  Currie  advises  us  not 
to  give  the  evening  dose  of  opium  in  typhoid  fevers  till  very  late,  or 
about  one  or  two  in  the  morning,  when  the  heat  is  subsiding  and  the 
moisture  coming  on.  Emetics  administered  for  the  cure  of  the  slighter 
forms  of  pyrexia  should  be  given  in  the  evening,  as  their  operation  leaves 
a  tendency  to  sleep  and  diaphoresis,  which  it  is  useful  to  promote.  Di- 
aphoretics should  be  always  given  after  the  digestive  process  is  ended, 
for  during  the  performance  of  this  function  the  emunctories  of  the  skin 
are  less  disposed  to  action.  Antacids  should  not  be  given  shortly  before 
meals  (225),  and  in  giving  alkalies,  as  antilithics,  we  must  remember 
that  the  urine  is  most  acid  after  the  principal  meal,  and,  consequently, 
we  should  contrive  to  exhibit  the  remedy  three  hours  after  it.  Reme- 
dies that  require  to  be  quickly  absorhed  will  probably  be  more  eflicient 
in  the  morning  after  sleep ;  the  old  custom  of  giving  medicines  in  a 
morning,  fasting,  is  not  quite  so  absurd  as  some  modern  practitioners 
have  been  led  to  suppose  ;  the  copious  potations  of  mineral  waters  so 
commonly  taken  by  invalids  in  the  morning  could  not  be  so  readily  dis- 
posed of  at  any  other  period  of  the  day,  when  the  absorbents  are  less 
active. 

(/)  Idiosyncrasy. — Constitutional  peculiarities  will  sometimes  ren- 
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der  the  operation  of  the  mildest  medicine  poisonous.  "  Virum  novi,^'  says 
Gaubius, "  qui  cumfatuum  lapidum  cancrorum  pulvisculum  ingessit,  xnx  nii- 
tius  afficitur  quam  alii  ah  arsenico."  I  have  seen  a  general  erysipelas  fol- 
low the  application  of  a  blister,  and  tormina  of  the  bowels,  scarcely  less 
severe  than  those  from  some  corrosive  poison,  attend  the  operation  of  pur- 
gatives containing  senna  !  In  some  constitutions  antimony  has  produ- 
ced ptyalism ;  Dr.  James  assured  Sir  George  Baker  that  he  had  known 
six  instances  of  it,  although  the  patient  thus  affected  had  neither  their 
teeth  loosened,  nor  their  breath  rendered  offensive ;  Dr.  Griffith,  an 
American  physician,  published  a  case  in  which  tartar-emetic  ointment 
caused  salivation ;  and  Dr.  Jackson,  of  the  same  country,  has  met  with 
similar  instances.  The  peculiar  susceptibility  in  certain  individuals  of 
the  effects  of  particular  plants  is  also  very  extraordinary.  Murray  re- 
lates that  unpleasant  symptoms  have  been  experienced  by  persons  hav- 
ing merely  kept  Aconite  for  some  time  in  the  hand  or  on  the  bosom.  I 
am  acquainted  with  two  medical  men,  in  whom  the  odour  of  ipecacuan- 
ha always  produces  a  most  distressing  dyspnoea  ;  Mr.  Chevalier  has  in- 
formed us  that  he  once  knew  a  lady  who  could  never  take  powdered  rhu- 
barb without  an  erysipelatous  efflorescence  almost  immediately  show- 
ing itself,  and  yet  she  could  take  it  in  the  form  of  infusion  with  perfect 
impunity.  There  are  some  idiosyncrasies  so  incredible,  that  nothing 
short  of  the  most  unimpeachable  testimony  could  sanction  our  belief  in 
their  existence.  Schenkius  relates  a  case  in  which  the  general  law  of 
astringents  and  cathartics  was  always  reversed,  Donatus  tells  us  of  a 
boy  whose  jaws  swelled,  whose  face  broke  out  in  spots,  and  whose  lips 
frothed  whenever  he  ate  an  egg.  Dr.  Prout  relates  the  case  of  a  per- 
son who  could  not  eat  mutton  without  exhibiting  all  the  symptoms  of 
poisoning.  The  late  Pope  Pius  VII.  had  such  an  antipathy  to  musk, 
that,  on  one  occasion  of  presentation,  an  individual  of  the  company  hav- 
ing been  scented  with  that  perfume,  his  holiness  was  obliged  immedi- 
ately to  dismiss  the  party.*  I  have  seen,  says  Montague,  some  run 
away  at  the  smell  of  an  apple,  as  if  a  musket  had  been  presented  at 
them.  Many  of  those  anomalies  which  we  might  term  idiosyncrasies 
occur  in  different  countries,  as  the  consequences  of  early  habits,  and  are 
curious,  as  they  show  how  our  natural  tastes  may  be  changed  by  edu- 
cation ;  what  shall  we  say  of  the  refinement  of  the  ancients,  who  re- 
garded the  flavour  of  the  citron  with  disgust,  while  the  odour  of  putrid ' 
fish  was  deemed  by  them  so  exquisite  that  they  carried  it  about  in  cas- 
kets of  onyx  as  a  favourite  perfume  ?  Custom  makes  the  Greenlander 
relish  his  train  oil.  The  wandering  hordes  of  gipsies,  and  the  inhabi- 
tants of  various  savage  countries,  and  especially  those  about  the  mouth 
of  the  Orange  River,  in  Africa,  seem  to  regard  fetor  as  a  perfume,  and 
value  their  food  in  proportion  as  it  approaches  putrefaction  ;  and  Dr. 
Heberdenf  tells  us  that  there  is  a  town  in  North  America  where  the 
spring  water  is  brackish,  and  that  when  the  inhabitants  visit  any  other 
province,  they  choose  to  put  salt  into  tea  or  punch,  in  order,  as  they  say, 
"  to  make  it  taste  as  it  should." 

(m)  The  variable  Activity  of  the  Medicine. — It  ought  to  be  gen- 
erally known  that  the  powders  of  active  vegetables,  such  as  Digitalis, 
are  liable  to  lose  their  virtues,  unless  very  carefully  preserved  from 
light  and  air ;  and  that  certain  liquids  undergo  changes  no  less  injuri- 
ous. The  general  practitioner  who  dispenses  his  own  medicines  would, 
*  Diary  of  an  Invalid.  f  Medical  Transactions,  vol.  i.,  p.  5. 
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perhaps,  act  cautiously  if  he  were  to  reduce  the  dose,  should  it  be  a 
very  considerable  one,  whenever  a  fresh  parcel  is  commenced.  The 
physician  cannot  resort  to  such  an  expedient,  but  he  ought  to  prescribe 
such  remedies,  if  liquid,  in  the  form  of  draughts,  to  be  daily  renewed  ; 
this  remark  particularly  applies  to  Hydrocyanic  acid  ;  the  observations 
of  Mr.  Jacob  Bell  upon  this  point  are  well  worthy  of  attention,  as  his 
great  practical  experience  guaranties  their  truth.  "Every  time  the  stop- 
per is  removed  from  a  bottle  containing  it,  a  portion  of  the  real  acid  es- 
capes, and  although  the  quantity  which  is  liberated  at  each  time  may 
be  inappreciable,  it  is  clear  that  when  a  bottle  containing  an  ounce  or 
two  is  nearly  emptied  in  the  usual  routine  of  dispensing,  the  remaining 
portion  must  be  considerably  reduced  in  strength.  This  may  serve  to 
explain  a  circumstance  which  has  occasionally  excited  the  surprise  of 
medical  men,  that  after  having  daily  increased  the  dose,  with  careful  at- 
tention to  the  effects,  up  to  a  certain  point,  a  very  slight  accession,  or 
even  a  repetition  of  the  last  dose,  has  been  known  to  produce  violent 
and  alarming  symptoms.  It  has,  in  several  instances,  been  discovered, 
on  investigation,  that  the  last  mixture  was  prepared  from  a  fresh  bottle 
of  acid,  which  had  not  lost  strength  by  exposure." — (Pharm.  Trans., 
No.  III.) 

509.  The  intervals  between  each  dose  must  be  regulated  according 
to  certain  circumstances,  which  it  will  be  necessary  to  observe.  We 
are,  in  the  first  place,  to  consider  whether  it  be  desirable  or  not  that 
the  latter  dose  should  support  the  effects  of  the  preceding  one,  or  wheth- 
er there  be  any  fear  of  a  reaction  or  collapse  taking  place  after  the  ef- 
fect of  one  dose  has  subsided,  unless  immediately  repeated ;  thus  the 
effects  of  diffusible  stimulants,  such  as  ammonia  and  aether,  are  verj- 
evanescent ;  they  should  therefore  be  repeated  at  short  intervals ;  the 
same  may  probably  be  the  case  with  Diapkoreiics,  especially  the  lenient 
ones ;  we  ought  not  to  allow  the  period  between  the  doses  to  be  so  re- 
mote as  to  occasion  any  striking  abatement  in  the  impression  ;  so,  again, 
opium,  where  its  primary  and  stimulant  operation  is  required,  as  in  gan- 
grene, or  fevers  of  the  typhoid  type,  or  any  other  diseases  of  debility, 
should  be  given  in  small  doses  at  short  intervals,  in  order  that  it  may 
enkindle  and  sustain  a  uniform  and  regular  state  of  excitement ;  but 
where  the  object  is  to  mitigate  pain,  allay  irritability,  and  produce  sleep, 
it  ought  to  be  exhibited  in  full  doses,  at  distant  intervals.  The  question 
also  embraces  another  consideration  of  some  importance  with  respect  to 
the  energy  of  the  medicine  ;  when  violent  in  its  operation,  it  may  be  ad- 
I'isable  to  administer  it  in  a  small  dose,  and  to  repeat  it  after  a  short  in- 
terval, rather  than  to  give  it  at  once  in  a  full  dose.  By  a  similar  man- 
agement we  may  often  enable  the  stomach  to  tolerate  a  medicine  which, 
under  other  treatment,  might  be  rejected,  as  I  have  before  explained 
(436). 

510.  It  is  also  a  question  of  some  importance  to  determine  how  long 
a  remedy  should  be  continued,  with  a  view  to  obtain  its  full  benelit.  In 
speaking  of  the  Confeclio  Piperis  Nigri,  Sir  B.  Brodie  observes,  "  It  is 
of  no  use  to  take  it  for  a  week  or  a  fortnight ;  it  must  be  persevered  in 
for  a  month,  or  longer."  Sarsaparilla,  again,  should  be  given  for  some 
time  before  its  advantages  can  be  fairly  obtained.  On  the  other  hand, 
there  are  medicines  which  may  be  too  long  continued  ;  I  have  already 
stated  (79)  that  tonics,  if  administered  beyond  a  certain  period,  actually 
increase  the  evils  they  are  intended  to  counteract.     In  the  management 
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of  Antilithics,  the  greatest  vigilance  is  necessary,  in  order  to  prevent 
their  becoming  sources  of  mischief,  by  inducing  morbid  tendencies  as 
injurious  as  those  they  virere  designed  to  correct  (328). 

511.  In  conclusion,  it  may  be  observed,  that  the  physician  who  has 
diligently  studied  the  science  of  medicinal  combination,  will  find  him- 
self, with  comparatively  a  limited  experience,  fully  competent  to  render 
his  knowledge  practically  available,  while  the  mere  routine  practitioner, 
with  his  cumbrous  bundle  of  approved  recipes,  will,  after  the  practice  of 
half  a  century,  still  continue  unable  to  deviate  from  the  beaten  track 
without  distrust,  or  to  write  an  original  prescription  without  embarrass- 
ment. The  scientific  prescriber  is  upon  principle  acquainted  with  the 
modus  operandi  of  each  ingredient  in  his  formula,  and  he  can  change  or 
modify  any  part  of  it,  according  to  the  effects  it  may  produce,  or  the  ob- 
ject he  may  wish  to  accomplish  ;  whereas  the  servile  copyist  knows 
only  the  general  effects  attributed  to  the  compound,  and  should  it  disap- 
point his  expectations,  his  only  resource  is  to  recur  to  bis  bundle,  and 
to  seek  from  amid  its  stores  for  some  other  formula,  that  may,  perchance, 
better  suit  his  purpose  ;  for  he  is  as  incapable  of  correcting  the  errors, 
as  he  is  of  extending  or  modifying  the  powers  of  a  prescription. 

512.  In  writing  a  prescription,  it  should  be  a  prime  object  of  the 
practitioner  to  render  it  perfectly  intelligible  to  those  who  are  to  dispense 
it.  The  compounder  of  drugs  cannot  be  expected  to  solve  riddles, 
Davus  est  non  (Edipus.  The  writing  ought,  therefore,  to  be  fairly  legi- 
ble, without  interlineations  or  erasures ;  and  all  terms  capable  of  mis- 
construction, or  abbreviations  not  recognised  by  custom,  should  be  care- 
fully avoided.  The  practitioner  will  doubtless  often  find  it  convenient 
to  drop  a  termination,  and  for  reasons  to  which  Cicero*  even  has  given 
his  sanction ;  but  if  the  custom  be  abused,  and  carried  beyond  the  in- 
dulgence conventionally  conceded,  it  may  lead  to  most  serious  mistakes. t 
In  our  state  of  transition  from  the  former  to  the  present  pharmacopo&ia, 
the  practitioner  has  occasionally  fallen  into  the  error  of  employing  the 
nomenclature  of  both  in  the  same  prescription,  indiscriminately  mixing 
up  that  of  1824  with  that  of  1836.  If  he  thinks  proper  to  adhere  to  the 
term  Hydrargyri  Submurias,  all  the  names  associated  with  it  ought  to 
be  contemporary  ;  in  which  case,  his  language,  to  whichever  standard 
it  might  refer,  would,  at  least,  be  consistent  and  intelligible-     I  haVfe  - 

*  When  Pompey  was  about  to  consecrate  the  Temple  of  Victory,  a  difficulty  arose  as  to 
the  manner  in  which  he  should  express  his  third  consulship  r  whether  it  should  be  Consul 
Tertiu,  or  Consul  Tertium  ?  The  learned  men  of  Rome  were  divided  in  opinion,  and  even 
Cicero  left  the  question  undecided,  for,  in  order  to  satisfy  all  parties,  he  directed  it  should 
be  abbreviated  as  Consul  Tert. 

t  I  will  here  relate  two  instances  to  show  the  mischief  that  may  occur  from  a  slovenly 
mode  of  writing  a  prescription.  One  of  our  eminent  surgeons  having  occasion  to  direct 
the  application  of  a  lead  plaster  (Emplast.  Litharg.,  P.  L.  1787),  he  abbreviated  the  term  as 
follows,  substituting,  at  the  same  time,  the  letter  y  for  that  of  i,  Emp.  Lyth.,  when  the  com» 
pounder,  reading  the  h  for  the  t,  sent  the  Emplast.  Lyttm  f  as  it  was  applied  to  the  groin,  it 
is  scarcely  necessary  to  state  the  distress  of  the  patient,  anpl  the  dismissal  of  the  practi- 
tioner. A  somewhat  similar,  although  still  more  alarming  mistake,  occurred  a  few  months 
ago,  within  my  own  knowledge.  I  had  been  sent  for  to  see  a  child  with  hooping-cough  ;. 
on  entering  the  apartment,  I  found  its  mother  in  considerable  pain  in  her  hand  and  arm.  A 
medical  man  had  just  before  prescribed  for  the  child,  and  his  prescription  was  sent  to  a 
neighbouring  chemist ;  the  bottle  arrived,  when  the  mother,  on  taking  it  into  her  hand,  in 
order  to  administer  it  according  to  the  directions  given,  was  surprised  by  the  expulsion  of 
the  cork,  and  the  contents  of  the  vial  flying  out  over  her  hand  and  arm.  On  seeing  the 
prescription,  and  the  effect  it  had  produced,  I  at  once  perceived  the  nature  of  the  mistake. 
The  prescription  is  now  before  me,  and  I  will  copy  it  literatim.  Ji;  Syr.  Papav.  alb.  ji} — 
AqucB  fontis  3VJ,  ft.  mistura  ut  diet,  sumend.  The  down  stroke  of  the  n  might  certainly 
have  been  mistaken  for  r,  but  this  was  no  excuse  for  the  chemist,  who  ought  to  have- 
known  that  the  prescriber  never  could  have  meant  to  give  the  child  Aqua  Fortis. 
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been  informed  by  dispensing  chemists  that  a  departure  from  this  rule 
has  been  attended  with  considerable  embarrassment,  and  might  lead  to 
serious  ntistakes.  Suppose  the  leading  article  was  directed  in  the 
nomenclature  of  1824,  the  dispenser  would  fairly  infer  that  all  the  other 
ingredients  referred  to  that  of  the  same  date  ;  if,  for  example,  to  "  De- 
coct. Sarsaparillcs'^  (instead  of  Decoct.  Sarzce),  the  Sodae  Carbonas  was 
directed  to  be  added,  would  he  not  be  justified  in  supposing  the  present 
Sesquicarbonate  (the  SodcB  Carbonas  of  1824)  was  intended?  whereas 
the  prescriber  might  have  really  meant  to  order  the  carbonate  of  the 
present,  which  is  identified  with  the  S«S-carbonate  of  the  former  phar- 
macopoeia ;  but  a  much  more  serious  error  might  be  committed,  did  any 
such  confusion  arise  as  to  the  Infusion  of  Digitalis,  the  late  preparation 
having  been  more  than  double  the  strength  of  that  recently  introduced, 
without  any  corresponding  change  having  been  made  in  its  name. 

513.  In  writing  a  prescription,  the  young  practitioner  will  experience 
an  advantage  in  first  arranging  its  several  ingredients  in  proper  order, 
and  afterward  in  placing  the  dose  opposite  to  each  of  them  :  by  which 
means  he  will  be  better  able  to  comprehend  the  relations  of  the  different 
elements  to  each  other,  and  to  adjust  their  proportions  with  greater 
satisfaction. 

514.  Let  not  the  practitioner  imagine  that  the  signature  affixed  to  his 
prescription  is  the  last  act  by  which  he  is  absolved  from  farther  respon- 
sibility ;  the  duties  of  his  visit  are  still  far  from  being  complete.  He 
has  next  to  direct  his  attention  to  various  circumstances,  by  which  the 
success  of  his  remedies  may  be  thwarted  or  promoted  ;  and  he  has  to 
issue  his  mandates  accordingly.  The  position  of  the  patient,*  his 
clothing,  the  temperature  and  ventilation  of  the  apartment,  the  degree  of 
light  to  be  admitted,  and  the  diet  to  be  allowed,  are  each  worthy  of  his 
serious  consideration.  In  cases  of  fever,  the  morbid  excitement  is  al- 
ways exasperated  by  every  kind  of  bodily  exertion  ;  the  erect  posture 
even  is  badly  borne  by  such  patients  ;  with  regard  to  diet.  Nature  very 
kindly  interposes  her  authority,  by  not  only  removing  all  desire  for  food, 
but,  by  creating  a  positive  aversion  to  it,  she  protects  the  patient  from 
the  natural,  though  injudicious  importunity  of  friends.  With  respect  to 
temperature  and  ventilation,  to  quote  the  words  of  Dr.  Barlow,  "  The 
time  is  happily  gone  by  when  febrile  patients  were  immured  in  heated 
chambers,  overwhelmed  with  blankets,  a  good  fire  maintained  to  prevent 
the  risk  of  cold,  and  every  aperture  through  which  pure  air  could  enter, 
even  to  the  keyhole  of  the  door,  carefully  closed.  The  febrile  sufferer 
is  now  allowed  to  breathe  a  pure  atmosphere  ;  and  the  intelligent  prac- 
titioner, to  whom  the  elements  of  physics  should  be  familiar,  can  be  at 
no  loss  to  ascertain  whether  the  circumstances  of  the  chamber  be  such 
as  to  afford  the  necessary  assurance  of  adequate  ventilation.  The  con- 
finement of  air  by  closed  bedcurtains  is  particularly  pernicious,  and 
should  be  utterly  disallowed,  the  use  of  those  being  limhed  to  averting 
direct  currents,  and  moderating  the  glare  of  light ;  but  light  even  should 
not  be  wholly  excluded  from  the  sick  chamber,  except  in  cases  of  high 
cerebral  excitement,  or  morbid  sensibility  of  vision." — [Cyclop,  of  Pract. 
Med.,  vol.  i.,  p.  101.) 

*  There  is  a  precaution  with  regard  to  the  act  of  vomiting,  which  ought  to  have  been 
stated  under  the  history  of  emetics — to  be  careful  how  we  excite  it  in  bedridden  persons, 
who  are  incapable  of  being  raised  from  the  horizontal  position.  Cases  have  occurred  in 
which  sufifocatioD  has  happened  under  such  circumstances. 
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515.  As  to  the  details  of  regimen,  it  cannot  be  supposed  that  I  can 
enter  upon  the  subject  farther  than  to  offer  a  general  precaution  relating 
to  the  operation  of  the  medicines  prescribed  ;  not  heedlessly  fb  counte- 
nance the  use  of  such  food  as  we  may  suppose  to  be  capable  of  decom- 
posing the  remedy.  No  scientific  physician  would  administer  Iodine 
in  arrowroot,  or  allow  that  substance  to  be  taken  immediately  after  it, 
unless  his  object  were  to  diminish  its  action  ;  in  like  manner,  we  should 
not  allow  alum  whey  to  be  drank  after  a  dose  of  the  Acetate  of  Lead  in 
hemoptysis  ;  and  it  is  questionable  whether  strong  black  or  green  tea, 
on  account  of  its  tannic  acid,  should  be  given  after  a  dose  of  antimony. 
And  so,  with  regard  to  other  medicinal  substances,  a  knowledge  of  their 
composition  can  alone  guide  us  in  such  particulars  ;  the  subject  de- 
serves attention,  and  errors  committed  from  a  disregard  of  it  are  proba- 
bly more  influential  than  is  generally  believed. 

THE  CHEMICAL  AND  PHARMACEUTICAL  ERRORS  WHICH  MAY  BE  COM- 
MITTED IN  THE  COMPOSITION  OF  EXTEMPORANEOUS  FORMULA  ARE 
REFERRIBLE  TO  THE  FOLLOWING  SOURCES. 

1.  The  methods  directed  for  the  preparation  of  the  ingredients  are 
either  inadequate  to  the  accomplishment  of  the  object,  or  they  change. 
and  destroy  the  efficacy  of  the  substances. 

516.  We  have  only  to  examine  the  dispensatories  of  different 
periods,  and  to  observe  the  various  rude  and  unmeaning  processes 
to  which  medicinal  bodies  have  been  subjected,  with  the  intention 
of  extracting  their  virtues,  or  of  rendering  them  available  as  reme- 
dies, in  order  to  understand  how  greatly  the  medical  art  has  been 
indebted  to  the  modern  discoveries  of  chemistry  for  the  refine- 
ment of  all  pharmaceutical  operations,  as  well  as  for  the  more  sci- 
entific forms  in  which  medicines  are  now  administered.  Until  the 
nature  of  those  active  principles  which  enter  into  the  composition 
of  organic  compounds  was  sufficiently  known,  it  was  very  natural^ 
and  not  unwise,  for  the  physician  to  direct  the  administration  of 
all  such  substances  in  the  crude  mass,  for  how  could  he  discrimi- 
nate between  their  inert  and  active  ingredients  1  and  hence  the  old- 
er dispensatories  abound  in  electuaries,  confections,  and  powders  j 
in  the  progress,  however,  of  knowledge,  it  was  soon  discovered 
that  certain  principles  existed  in  vegetable  bodies  which  were 
wholly  unconnected  with  their  active  properties,  and  various  pro- 
cesses of  separation  were  accordingly  proposed,  which  in  their 
commencement  were  necessarily  rude  and  imperfect,  and  not  un- 
frequently  the  suggestions  of  false  theory ;  they  have,  however, 
gradually  assumed  a  more  scientific  character,  and  in  the  present 
day  they  must  be  considered  as  having  attained  a  degree  of  refine- 
ment consistent  with  the  advanced  state  of  chemical  science,  and 
to  have  become  so  identified  with  its  principles  as  to  render  their 
farther  improvement  progressive  with  it.  This  extended  knowl- 
edge has  not  only  improved  our  preparations,  but  it  has  pointed 
out  the  different  sources  of  error  to  which  the  operator,  as  well  as 
the  prescriber,  may  be  exposed;  and  although  the  minute  consid- 
eration of  the  subject  may  be  regarded  as  more  important  to  the 
former  than  to  the  latter,  still  there  are  points  in  the  inquiry  with 
which  the  practical  physician  is  bound  to  be  acquainted.  He  may, 
for  instance,  be  called  upon  to  decide  between  the  eligibility  of  an 
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infusion  and  decoction  of  a  vegetable  not  to  be  found  in  the  phar- 
macopceia  ;  and  he  will  have  to  determine,  according  to  the  chem- 
ical nature  of  the  substance,  and  the  mutual  reaction  of  its  ele- 
ments, the  manner  in  which  such  operations  should  be  conducted. 
He  would  commit  a  great  error  were  he  to  direct  the  decoction  of 
herbs  whose  virtues  resided  in  essential  oils  or  volatile  principles. 
In  addition  to  the  remarks  already  offered  on  this  subject  (n03),  I 
may  observe,  that  although  the  distilled  water  of  laurel  and  bitter 
almond  be  eminently  poisonous,  the  watery  extracts  of  these  plants, 
prepared  by  decoction,  are  perfectly  inert ;  and  Ortila  found  that 
an  extract  of  hemlock,  obtained  by  boiling  the  dried  powder  in  wa- 
ter, and  evaporating  the  decoction,  was  entirely  destitute  of  activ- 
ity. It  has  been  already  stated  that  the  onion  tribe,  by  such  treat- 
ment, lose  all  their  stimulating  properties.  We  are  also  to  re- 
member that  many  very  important  chemical  changes  are  induced 
among  the  vegetable  principles  themselves  during  the  act  of  ebul- 
lition ;  the  extractive  matter  frequently  becomes  oxidized,  loses 
its  solubility,  and  passes  into  a  state  of  resin.  The  protracted 
boiling  of  Bark  has  been  repeatedly  brought  forward  as  affording 
a  striking  instance  of  internal  changes  induced  in  a  vegetable  sub- 
stance by  the  reciprocal  action  of  its  elements  upon  each  other,  al- 
though their  precise  nature  is  still  involved  in  some  doubt.  It  was 
formerly  supposed  that  the  extractive  matter  became  insoluble  by  ox- 
idation ;  Dr.  Christison,  however,  suggests  that  the  Quina  and  Cin- 
chonia  combine  with  the  red  colouring  principle,  and  form  com- 
pounds sparingly  soluble  at  212°,  and  almost  insoluble  at  60^  j 
while  Mr.  Donovan  considers  the  Tannic  Acid  as  the  precipitant, 
forming  insoluble  Tannates  of  Quina  and  Cinchonia.  Again,  Dr. 
Christison  observes  that  in  the  case  of  Senega  root,  a  decoction 
cannot  be  made,  without  the  active  principle  (Senegin)  forming  an 
insoluble  compound  with  the  colouring  matter  and  albumen  of  the 
root ;  the  Edinburgh  College  has  accordingly  abandoned  the  de- 
coction in  favour  of  the  infusion  of  that  root.  Where  starch  forms 
a  principal  constituent,  it  will  be  a  question  whether  infusion  or 
decoction  shall  be  selected;  if  our  object  be  to  retain  its  presence, 
the  latter  must  be  adopted  ;  if  to  reject  it,  the  former  is  to  be  pre- 
ferred.* Infusion  will  not  extract  principles  that  are  connected 
with  resino-mucilaginous  matter.  In  making  infusions,  boiling 
water  is  generally  employed,  and  is,  without  doubt,  often  indispen- 
sable,! ^^^  i"^  many  cases  advantage  would  be  derived  from  em- 
ploying it  cold  ;%  especially  as  the  operation  may  now  be  perform- 
ed in  the  way  of  Percolation,  or  displacement,  as  recently  intro- 
duced into  the  Edinburgh  Pharmacopoeia  for  the  preparation  of 
tinctures,  and  described  by  Dr.  Christison  in  his  Dispensatory. 

♦  This  fact  is  well  known  to  brewers,  who  are  extremely  cautious  not  to  use  their  wa- 
ter too  hot. 

t  Although  we  may  not  be  able  to  give  a  chemical  explanation  of  the  fact,  we  all  know 
that,  unless  boiling  water  be  used,  we  cannot  satisfactorily  obtain  the  virtues  of  tea.  The 
monks  of  St.  Bernard  complain  that  they  cannot  make  good  bouillie ;  the  case  is  simply 
this,  that  from  the  altitude  of  their  monastery  the  water  boils  before  it  can  arrive  at  a  suf- 
ficiently high  temperature.  I  am  not  aware  whether  travellers  have  ever  observed  the  same 
circumstance  with  regard  to  tea. 

X  Mr.  Jacob  Bell  states  that  it  has  been  discovered,  by  experiment,  that  rhubarb  and  sen- 
na, treated  with  cold  water,  will  yield  larger  proportions  of  extract,  and  more  efficacious 
products,  than  when  heat  is  applied.— PAar/n.  Trans.,  No.  II. 

Oo 
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517.  Solid  substances  are  also  liable  to  be  changed  by  the  un- 
due application  of  heat ;  in  certain  cases  it  has  been  usual  to  ex- 
pose a  body  to  heat  previous  to  its  reduction  to  powder,  but  the 
doubtful  influence  of  an  exalted  temperature  ought  to  dispose  us 
to  question  the  practice ;  as  an  example,  the  astringency  of  the 
stalks  of  the  artichoke  is  so  entirely  destroyed  by  being  gently 
heated  in  an  oven,  that  they  will  no  longer  strike  a  black  with  the 
salts  of  iron  ;  starch,  as  is  well  known,  by  the  action  of  heat  is 
changed  into  a  species  of  gum  ("  British  Gum''^),  and  ceases  to  be 
acted  upon  by  iodine.  It  has  been  already  mentioned  (475)  that 
the  coffee-bean  thus  undergoes  an  equally  important  change.  Its 
infusion  strikes  black  with  sulphate  of  iron,  but  does  not  precipi- 
tate with  gelatin,  whereas,  after  having  been  roasted,  a  portion  of 
tannic  acid  is  produced,  and  a  new  aromatic  principle  is  developed. 

518.  An  instance  of  the  baneful  effects  which  may  arise  from  an 
erroneous  method  of  preparation  happened  some  years  ago  to  fall 
under  my  immediate  notice  and  care ;  it  was  in  preparing  an  infu- 
sion of  the  Veratrum  with  Opium,  as  directed  by  Mr.  Moore,  when 
the  dispenser  substituted  a  spirituous  for  a  vinous  menstruum.  In 
prescribing  a  saline  draught,  with  the  addition  of  antimonial  wine, 
if  the  alkali  should  happen  to  predominate,  the  Potassio-tartrate  will 
be  decomposed. 

519.  The  very  common  error  may  be  here  noticed  of  prescri- 
bing a  substance  in  such  a  form  as  not  to  be  acted  upon  with  any 
effect  by  the  solvent ;  as  an  example,  it  may  be  stated  that,  in  pre- 
paring an  infusion  of  Juniper  Berries,  unless  pains  be  taken  to  break 
the  seed,  it  will  contain  but  little  power  as  a  medicine. 

II.  Substances  are  added  together  which  are  incapable  of  mixing,  or 
of  forming  compounds  of  uniform  and  suitable  consistence. 

520.  This  may  be  termed  an  error  in  the  Mechanism  of  the  pre- 
scription, and  has  been  generally  regarded  as  more  inconvenient 
than  dangerous,  more  fatal  to  the  credit  of  the  practitioner  than  to 
the  case  of  the  patient.  The  observations,  however,  which  are  of- 
fered in  this  work  must  satisfy  the  practitioner  that  such  errors 
are  more  mischievous  in  their  effects  than  has  been  generally 
supposed  ;  they  are  so  palpable  and  self-evident  in  their  nature, 
that  it  will  not  be  necessary  to  offer  more  than  a  few  illustrative 
examples ;  thus,  Calomel  has  been  ordered  to  be  given  in  an  aque- 
ous vehicle,  and  certain  resinous  tinctures  have  been  directed  in 
draughts  without  the  necessary  intervention  of  mucilage,  while 
powders  have  been  introduced  in  such  proportions  as  to  render  the 
liquid  too  thick  to  be  even  poured  out  of  the  vial.  On  the  contra- 
ry, an  intermixture  of  solid  substances  has  been  formally  prescri- 
bed in  the  form  of  powder,  that  possessed  the  perverse  property  of 
becoming  liquid  by  triture  ;  an  instance  of  this  kijid  occurred  within 
my  own  knowledge  ;  it  was  a  prescription  for  the  relief  of  cardi- 
algia  and  constipation,  and  the  patient  was  advised  to  supply  him- 
self with  a  liberal  store  of  the  remedy,  to  be  taken  with  him  into 
the  country.  The  formula  consisted  of  a  mixture  of  Sulphate  of 
Soda  and  Carbonate  of  Potass,  but  the  "  Fiat  Pulvis^^  of  the  physi- 
cian only  served  to  excite  the  ridicule  of  the  dispensing  chemist, 
who  soon  discovered  that  the  ingredients  dissolved  into  a  liquid 
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by  being  triturated  in  his  mortar.  Again,  substances  have  been 
made  into  pills,  whose  consistence  rendered  it  impossible  that  they 
should  preserve  the  globular  form ;  Dr.  Percival,  in  his  Essays, 
very  ingenuously  exemplifies  this  error  by  stating  a  case  which  oc- 
curred in  his  own  practice.  "I  ordered,"  says  he,  "a  combina- 
tion of  Camphor  and  Balsam  of  Copaiba,  in  the  form  of  pills,  but 
the  apothecary  informed  me  that  he  was  unable  to  form  them  into 
a  mass,  since  they  liquefied  like  treacle."  I  may  observe,  that 
the  addition  of  a  small  portion  of  the  coagulated  yolk  of  egg  would 
have  rendered  the  mass  manageable.  In  other  instances,  the  pills, 
in  consequence  of  ill-assorted  ingredients,  have  become  so  hard 
that  they  might  have  been  fired  through  a  deal  board.  The  editor 
of  the  British  and  Foreign  Review  has  related  an  amusing  anec- 
dote of  this  kind.  He  says  he  once  knew  an  instance  in  which  re- 
fractory pills  of  this  nature,  on  being  taken  by  an  old  gentleman,  led 
to  the  curious  mistake  of  his  having  been  pronounced  by  an  apoth- 
ecary to  be  labouring  under  gall-stones.  "  We  found,"  says  he, 
"  the  supposed  calculi  carefully  preserved,  literally  in  boxfuls,  and 
we  believe  in  the  very  box  from  which  they  had  been  originally 
taken  j"  thus  had  they  performed  their  appointed  route  without 
having  sufl^ered  any  waste  of  substance.  I  have  a  somewhat  sim- 
ilar story  to  relate,  but  one  not  quite  so  free  from  mischance  ;  and  I 
introduce  it  for  the  purpose  of  correcting  any  impression  which  may 
exist  as  to  the  harmless  nature  of  such  insoluble  bodies.  The 
case  to  which  I  allude  was  that  of  a  lady  who  had  been  in  the 
constant  habit  of  taking  pills  purchased  at  a  patent  medicine  ware- 
house. She  was  seized  with  the  most  violent  tormina  in  the  in- 
testines, recurring  at  intervals  ;  and  notwithstanding  repeated  doses 
of  castor  oil,  and  other  aperient  medicines  had  been  given,  a  free 
discharge  from  the  bowels  could  not  be  produced,  nor  any  relief 
obtained ;  at  length,  however,  by  the  aid  of  calomel,  and  a  combi- 
nation of  purgatives,  several  masses  resembling  bunches  of  cur- 
rants were  passed,  which  were  ascertained  to  be  agglutinated  pills, 
and  the  patient  was  accordingly  relieved  from  the  painful  obstruc- 
tion. 

521.  Another  error  consists  in  directing  active  substances  to  be 
so  mixed  with,  or  suspended  by  confections,  as  to  require  a  fil- 
tration, which  will  remove  the  efficient  principles  from  the  mix- 
ture ;  or  in  adding  together  liquids  of  such  different  specific  grav- 
ities, that  on  standing  they  will  separate  into  distinct  strata  ;  this 
would  happen  were  a  greater  proportion  of  ether  added  than  an 
aqueous  vehicle  could  dissolve,  the  consequence  of  which  might, 
to  say  the  least  of  it,  be  the  source  of  great  distress  to  the  patient ; 
but  a  case  might  be  readily  imagined  in  which  such  an  error  would 
be  fatal ;  suppose  to  a  mixture,  holding  in  solution  a  given  quan- 
tity of  Corrosive  Sublimate,  an  excessive  portion  of  ether  were  add- 
ed, the  whole  of  the  mercurial  salt  would  be  thus  abstracted  from 
the  water,  and  held  in  solution  by  the  ether,  which,  by  occupying 
the  upper  part  of  the  bottle,  might  be  taken  in  a  dose  that  would 
be  destructive. 
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III.  Substances  are  added  together  which  mutually  decompose  each 
other  ;  whence  the  original  virtues  of  one  or  more  of  the  active  in- 
gredients are  changed,  or  altogether  lost. 

522.  This  is  a  frequent  and  most  serious  source  of  error.  If  it  be 
admitted  that  judicious  and  scientific  combination  under  the  gui- 
dance of  an  enlightened  chemistry,  has  wonderfully  extended  our 
resources,  so  must  it  be  confessed  that  the  abuse  of  these  means 
has  too  often  transformed  our  most  valuable  medicines  into  inert 
or  feeble  compounds  j  while  upon  other  occasions  it  has  convert- 
ed the  mildest  substances  into  instruments  of  torture,  if  not  of 
death.  In  a  lecture  delivered  before  the  Society  of  Apothecaries, 
Professor  Brande  stated  that  he  had  seen  a  prescription,  in  which 
a  mercurial  preparation  had  been  ordered  in  conjunction  with  ni- 
tric acid,  and  that  the  patient  was  brought  to  "  death's  door"  by 
the  formation  of  Jfitrate  of  Mercury  in  his  stomach.  I  have  myself 
seen  a  formula  for  a  preparation  which  was  supposed  to  resemble 
the  "  Black  Drop.''"'  It  directed  a  tincture  of  opium  to  be  prepared 
with  rectified  spirit,  and  mixed  with  undiluted  nitric  acid !  In  this 
case  it  may  very  safely  be  inferred  that  its  author  was  not  only 
ignorant  of  the  chemical  habitudes  of  these  bodies,  but  that  he 
was  moreover  guiltless  of  having  ever  perpetrated  the  act  in  ques- 
tion, or  he  would  undoubtedly  have  found  that,  in  consequence  of 
the  mutual  action  of  these  ingredients,  Hyponitrous  Ether  is  rapid- 
ly produced ;  and  it  is  probable  that  the  vial  and  its  corrosive^ 
contents  would  have  exploded,  to  the  imminent  hazard  of  the  op- 
erator's eyes.  It  may  perhaps  be  said,  that  these  are  extreme 
cases,  to  avoid  which  a  very  moderate  share  of  chemical  informa- 
tion will  be  sufficient ;  granted  j  but  let  it  be  known  that  there  are 
others  which,  although  not  of  so  dramatic  a  character,  are  not  the 
less  fatal  to  the  medicinal  efficacy  of  the  substances  thus  incon- 
gruously brought  together ;  the  file  of  every  apothecary  and  dis- 
pensing chemist  would  furnish  a  volume  of  instances,  where  the 
ingredients  of  the  prescription  are  fighting  together  in  the  dark, 
or,  at  least,  so  adverse  to  each  other  as  to  constitute  a  most  incon- 
gruous and  chaotic  mass. 

"  Obstabat  aliis  aliud,  quia  corpore,  in  uno 
Frigida  pugnabant  calidis,  humentia  siccis, 
Mollia  cum  duris,  sine  pondere  habentia  pondus." 

523.  From  a  choice  collection  in  my  possession,  I  might  amuse 
the  reader  by  the  introduction  of  some  strangely  misshapen  and 
aTiortive  productions,  in  which  it  is  not  possible  to  believe  that 
their  authors  could  have  had  the  most  remote  idea  of  what  they 
were  prescribing.  The  writer  of  the  following,  it  may  be  presumed, 
had  not  a  very  lucid  conception  of  its  nature — Ecce  ! 

5:.  Mist.  Camphorse, 

Infus.  Rosae  comp.  aa  ^iiss. 
Spir.  Ammoniae  aromat.  siij. 
Magnesiae  Sulphatis  ^j. 
Syrup,  jiv. 
Mist.  Sumat  Cochl.  iij  bis  quotidie. 

I  have  given  it  verbatim  as  it  was  placed  in  my  hands  by  the  pa- 
tient, with  the  remark  that  "  it  had  made  her  very  sick  from  its 
nauseous  taste  and  horrid  appearance."     I  was  curious  to  see  what 
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such  an  incongruous  mixture  would  look  like,  and  I  therefore  or- 
dered it  to  be  "  made  up,^''  as  it  is  called  ;  and  had  I  not  known  its 
composition,  I  should  certainly  have  pronounced  it  as  a  specimen 
from  one  of  the  nastiest  puddles  in  London.  I  have  also  a  formu- 
la for  an  astringent,  at  the  service  of  any  collector  of  medical  cu- 
riosities, directing  a  mixture  of  Alum^  and  Chalk  in  the  form  of 
powder,  to  be  taken  in  a  glass  of  water  j  a  very  moderate  share  of 
chemical  knowledge  would  have  informed  the  practitioner  that  he 
was  directing  a  dose  of  Plaster  of  Paris. 

524.  To  the  inexperienced  practitioner  a  more  interesting,  and 
yet  embarrassing,  subject  than  that  of  Chemical  Ixcosipatibility  can 
scarcely  present  itself.  From  our  imperfect  knowledge  of  the 
changes  produced  in  the  stomach  and  system  upon  our  medicines, 
as  well  as  from  certain  difficult  and  obscure  questions  involved  in 
the  consideration  of  many  complex  bodies,  especially  those  of  or- 
ganic origin,  we  are  frequently  at  a  loss  to  determine  the  exact  na- 
ture of  the  substances  which  are  brought  into  play  ;  and  hence  have 
arisen  those  fallacies  which  would,  prima  facie,  appear  to  array 
chemical  theory  in  open  hostility  to  medical  experience.  It  is  not 
surprising,  therefore,  that  there  should  have  existed  two  very  dif- 
ferent classes  of  practitioners:  the  one  boldly  abjuring  every  for- 
mula which  bears  an  unchemical  aspect ;  the  other  indiscriminately 
disregarding  in  his  prescriptions  all  those  scientific  precepts  which 
he  had  been  taught  in  the  school  of  experiment  to  observe  and  re- 
spect ;  the  one  obviously  abridges  his  resources  ;  the  other  must  in 
many  cases  render  them  powerless.  It  is  quite  true  that  our  prop- 
ositions have  been  often  overturned  by  experience  j  but  are  we  on 
that  account  to  join  with  the  ignorant  in  a  crusade  against  science  % 
Let  us  rather  carefully  and  candidly  investigate  the  nature  of  such 
failures,  and  we  shall  not  only  detect  the  sources  of  error,  but  ren- 
der them  subservient  to  the  advancement  of  truth;  so  just  is  the 
observation  of  Morveau,  that  "  We.  never  profit  more  than  by  those  un- 
expected results  of  experiment  which  contradict  our  analogies  and  pre- 
conceived theories^ 

525.  It  will  not  be  difficult  to  bring  these  two  conflicting  classes 
to  terms  ;  for  it  fortunately  happens  that  the  arguments  which4ire 
ready  to  vindicate  the  necessity  of  chemical  knowledge  in  the  con- 
struction of  our  prescriptions,  may  with  equal  success  be  adduced 
to  reconcile  many  of  those  very  discrepancies,  from  which  has 
arisen  a  skepticism  with  regard  to  its  just  value ;  and  it  may  be 
here  remarked,  that  not  only  in  medicine,  but  in  all  the  useful  arts 
of  life,  practices  or  processes  which  have  been  found  by  mature  ex- 
perience to  be  beneficial,  although  they  may  have  been  empirically 
proposed,  or  accidentally  adopted,  must  sooner  or  later  receive  the 
sanction  and  homage  of  science.  How  happily  has  this  been  ex- 
emplified by  the  recent  discoveries  of  Liebig*  in  organic  chemis- 
try ;  for  many  of  the  rude  practices  of  the  farmer,  hitherto  regard- 
ed, to  say  the  least  of  them,  as  unmeaning  and  useless,  have  been 
actually  shown  by  this  distinguished  author  to  coincide  with  the 
most  refined  views  of  chemical  philosophy  ;  it  is  obvious,  then,  that 
instances  of  lucky  accident,  or  of  success  ultimately  attained  by 

*  "  Organic  Chemistry  in  its  Applications  to  Agriculture,"  &c. 
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persevering  trials,  so  far  from  disparaging  science,  or  from  shalcing 
our  confidence  in  its  necessity,  will  be  found,  if  the  subject  be  fair- 
ly worked  out,  to  furnish  the  most  powerful  arguments  in  favour 
of  its  paramount  importance  j  for  in  no  case  has  science  explained 
and  sanctioned  a  practice,  which  was  originally  blind  or  fortuitous, 
without,  at  the  same  time,  suggesting  means  for  its  farther  improve- 
ment, or  pointing  out  sources  of  failure,  and  interferences  which 
might  counteract  its  value.  For  example,  it  is  not  probable  that 
the  physician  who  first  proposed  the  composition  of  the  '■'■Mistura 
Ferri  Composita^''  was  directed  by  any  correct  views  as  to  its  chem- 
ical nature,  and  we  may  venture  to  say  that  hundreds  have  pre- 
scribed it  without  the  most  remote  conception  of  the  causes  of  its 
excellence ;  indeed,  how  often  has  it  been  extolled  for  its  medici- 
nal efficacy  in  the  same  breath  that  it  has  been  condemned  for  its 
chemical  inconsistency  \  It  was  the  very  stalking-horse  of  the 
anti-chemical  practitioner,  until  science  stepped  in,  and  not  only 
pointed  out  its  true  composition,  and  the  changes  which  its  sever- 
al ingredients  undergo  on  intermixture,  but  warned  us  of  the  cir- 
cumstances by  which  its  virtues  might  be  deteriorated  or  destroy- 
ed. No  one  now  doubts  that  to  the  decompositions  and  combi- 
nations which  take  place  in  the  preparation  of  the  Compound  Steel 
Mixture  it  is  entirely  indebted  for  its  excellence ;  thus  the  Sul- 
vhate  of  Iron  and  the  Carbonate  of  Potass  are  mutually  decomposed, 
giving  rise  to  Protocarbonate  of  Iron  and  Sulphate  of  Potass  ;  the 
metal  thus  combined  with  carbonic  acid,  being  at  its  minimum  of 
oxidation,  is  more  active  than  the  common  Carbonate*  {Sesquioxide)^ 
and  less  likely  to  disturb  the  stomach  than  the  Sulphate.  This 
product,  by  means  of  the  saponaceous  compound  simultaneously 
formed  by  the  union  of  the  Myrrh  with  the  excess  of  alkali,  is  part- 
ly diffused  and  suspended,  and  partly  dissolved  in  the  mixture, 
while  the  resulting  Sulphate  of  Potass  serves  to  moderate  the  too 
astringent  influence  which  the  iron  is  liable  to  exert  upon  the  bow- 
els. The  Sugar,  which  was  originally  introduced  with  no  other 
view  than  that  of  imparting  sweetness,  now  actually  turns  out,  for 
the  reason  already  explained  (491),  to  act  the  important  part  of 
prjotecting  (to  a  certain  degree)  the  iron  from  farther  oxidation. 
By  a  knowledge,  then,  of  the  distinct  action  of  each  ingredient 
thus  afforded,  we  at  once  perceive  the  nature  and  extent  of  the 
precautions  to  be  observed  for  securing  the  due  efficacy  of  this 
mixture.  A  strict  attention  to  the  relative  proportions  of  its  sev- 
eral ingredients  is  evidently  essential ;  and  it  is  equally  obvious 
that  they  should  be  extemporaneously  mixed,  since,  by  the  contact 
of  the  air,  the  Protocarbonate  readily  exchanges  its  carbonic  acid 
for  oxygen,  and  passes  into  a  state  of  an  insoluble  Sesquioxide  of 
Iron  ;  and  hence  the  characteristic  green  colour  of  the  recent  mix- 
ture is  exchanged  for  that  of  reddish-yellow.  The  knowledge  thus 
acquired  has  been  analogically  extended  to  other  preparations  oi 
iron,  and  has  shown  the  importance  of  securing  from  change  all 
such  as  contain  the  metal  in  a  low  state  of  oxidation ;  at  the  same 
time  it  has  suggested  new  forms  (474i)  and  new  combinations,  not 

*  The  Ferri  Carbonas  of  P.  L.,  1809.  The  Ferri  Svbcarbonas  of  1824.  It  is  now  proper- 
ly designated  as  a  Sesquioxide.  There  is  no  carbonate  of  the  sesquioxide ;  the  oxygen  which 
the  carbonate  acquires  by  exposure  to  the  air  displaces  the  carbonic  acid. 
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the  least  important  of  which  is  the  Saccharated  carhonate  already 
described  (491). 

526.  Like  the  steel  mixture,  the  compound  decoction  of  aloes 
{^Baume  de  vie  de  Lelievre)  was  most  probably  in  its  origin  wholly  em- 
pirical ]  its  value,  however,  is  capable  of  chemical  explanation  ;  the 
Aloesin,  by  the  action  of  the  Carbonate  of  Potass,  is  rendered  more 
soluble  ;  the  powdered  Myrrh  and  Extract  of  Liquorice  suspend  the 
portion  not  dissolved,  and,  at  the  same  time,  disguise  its  bitter- 
ness, while  the  former  of  these  ingredients  is  not  without  its  value 
as  a  congenial  stomachic  j  the  Saffron  imparts  an  aromatic  flavour, 
while  the  Compound  Tincture  of  Cardamoms  not  only  renders  it  more 
grateful  to  the  stomach,  but  prevents  any  spontaneous  decomposi- 
tion. Ample  experience  has  taught  me  that  the  pharmacoposia 
does  not  contain  a  more  useful  compound,  in  certain  forms  of  dys- 
pepsy,  and  it  is  capable  of  being  variously  modified  by  extempo- 
raneous additions. 

527.  While  we  are  thus  bound  to  acknowledge  the  importance 
of  chemical  knowledge  in  directing  our  prescriptions,  it  is  equally 
our  duty  to  protest  against  the  practice  of  at  once  deciding  upon 
the  pretensions  of  every  medicinal  compound  to  our  confidence  by 
an  appeal  to  the  laboratory,  and  of  rejecting  as  necessarily  falla- 
cious all  medical  testimony  which  may  appear  to  be  inconsistent 
with  the  chemical  verdict,  '■'  Successus  scepe  ex  iis  quce  minima  credas 
pendet,  et  prceparationes  quce  prceter  rationem  esse,  atque  ad  artis  regulas 
offendere  videantur,  momentum  quandoque  ad  efficientiam  remedii  afferre 
possunty — (Gaubius.^  Whenever  a  medicine  has  been  found  by 
sound  experience  to  be  efficacious,  we  should  listen  with  great  cir- 
cumspection to  any  chemical  advice  for  its  improvement ;  from  a 
mistake  of  this  kind  the  Compound  Extract  of  Colocynth  was  in  a 
former  pharmacopoeia  deprived  of  its  soap,  by  which  its  solubility, 
and,  consequently,  its  activity,  were  greatly  diminished.  And  this 
was  done,  as  it  was  said,  in  order  to  render  it  chemically  compati- 
ble with  calomel  j  the  fact,  however,  is,  that  this  mercurial  com- 
pound is  not  in  the  least  acted  upon  by  soap,  since  the  alkaline  base 
of  the  latter  body  does  not  quit  its  union  with  the  oily  acids  to  en- 
ter into  combination  with  the  chlorine  of  the  calomel,  although  I 
believe  a  different  opinion  is  still  occasionally  entertained. 

528.  In  the  present  day  the  views  of  the  well-educated  physician 
are  less  partial  and  prejudiced  ;  he  acknowledges  chemistry  as  the 
handmaid,  but  denies  her  right  to  dictate  as  the  mistress  of  phys- 
ic ;  he  justly  appreciates  the  asserted  efficacy  of  medicinal  combi- 
nations, as  inferred  from  careful  and  reiterated  experience,  at  the 
same  time  that  he  cautiously  examines,  in  accordance  with  the 
soundest  views  of  chemistry,  the  induced  changes  of  composition 
consequent  upon  intermixture ;  and  he  compares,  in  order  that  he 
may  reconcile  the  testimony  derived  from  such  different  sources. 
Were  we  to  enter  into  the  history  of  such  inquiries,  we  should  find 
that  simple  experience  has  often  suggested  distinctions  and  differ- 
ences which  chemistry,  thus  directed,  has  subsequently  confirmed 
and  explained.  Several  years  since,  the  late  Mr.  Rose  transmitted 
to  me  a  formula  for  the  preparation  of  what  he  termed  his  "  Alter' 
ative  Drops,^^  and  which  he  assured  me,  from  very  ample  experi- 
ence of  its  effects,  possessed  considerable  power  as  a  mercurial 
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and  would  excite  ptyalism  with  a  quickness  and  certainty  which 
characterized  but  few  preparations  of  that  metal.  The  principal 
ingredients  were  an  alcoholic  solution  of  Corrosive  Sublimate  and  a 
vinous  solution  of  Emetic  Tartar.  It  is  scarcely  necessary  to  ob- 
serve that,  upon  admixture,  a  mutual  decomposition  must  take  place ; 
but  in  stating  the  nature  of  the  resulting  compounds,  in  the  former 
editions  of  this  work,  I  have  been  in  error.  I  supposed  that  the 
Peroxide  of  Mercury  was  thrown  down  by  the  alkaline  element  of 
the  antimonial  compound,  and  that  this  latter  salt,  having  the  bal- 
ance of  its  affinities  thus  overthrown,  parted  with  its  Sesquioxide 
of  Antimony  ;  I  therefore  imagined  that  the  mixture  Avas  indebted 
for  its  activity  to  the  Peroxide  of  Mercury,  thus  diffused  in  a  state 
of  very  minute  division,  aided  by  the  Antimonial  Oxide,  which, 
upon  principles  already  discussed  (406),  might  be  supposed  to  ren- 
der the  stomach  and  system  more  susceptible  of  its  influence.  I 
have,  however,  lately  been  led  to  question  the  truth  of  this  chemi- 
cal theory,  and  1  therefore  requested  Mr.  Richard  Phillips  to  insti- 
tute an  experiment,  by  which  a  very  unexpected  result  has  been 
obtained  j  it  appears  that,  upon  mixing  the  above  solutions,  the 
products  of  their  mutual  decomposition  are  Calomel,  in  a  state  of 
minute  division,*  and  Chloride  of  Antimony,  with  Tartrate  of  Potass. 

529.  It  has  been  a  popular  argument  against  the  utility  of  chem- 
ical knowledge  in  directing  the  combinations  of  our  remedies,  or, 
rather,  let  me  call  it  a  specious  sophism  in  defence  of  ignorance, 
that  however  accurately  we  maybe  made  acquainted  with  the  com- 
position of  a  medicine,  we  can  never  predict  the  changes  it  will 
undergo  in  the  stomach  and  system,  much  obscurity  necessarily 
hangs  over  this  subject,  although,  from  the  observations  scattered 
through  the  preceding  pages,  the  reader  may  be  led  to  believe  that 
it  is  not  so  far  beyond  the  reach  of  inquiry  as  some  have  supposed. 
Be  this  as  it  may,  we  are  surely  bound  to  know  what  we  actually 
give  to  our  patients ;  it  can  never  be  a  matter  of  indiflJerence  what 
we  pour  into  the  cup,  because  we  cannot  exactly  tell  how  it  may 
be  changed  in  the  stomach. 

530.  In  most  of  our  modern  works  on  the  materia  medica,  the 
substances  supposed  to  be  incompatible  with  each  particular  article 
are  enumerated  under  its  history  j  but  the  reader  is  left  complete- 
ly in  the  dark  as  to  the  nature  of  the  presumed  incompatibility. 
With  a  view  to  supply  so  important  a  defect,  I  have  constructed  a 
series  of  tables,  each  of  which  consists  of  three  columns.  In  the 
first  are  enumerated  the  principal  articles  of  the  Pharmacopoeia  ;  in 
the  second,  the  substances  usually,  but  often  erroneously,  consid- 
ered as  being  incompatible  with  each  of  them  ;  and  in  the  third, 
the  results  or  products  which  have  been  experimentally  determined 
to  arise  from  their  intermixture.  Before,  however,  entering  upon 
this  subject,  it  is  essential  that  we  should  at  once  come  to  a  per- 
fect understanding  as  to  the  precise  idea  implied  by  the  term  In- 
compatibility ;  the  reader,  therefore,  is  informed  that,  upon  the  pres- 
ent occasion,  it  is  merely  employed  to  designate  some  change  which 
takes  place  in  the  chemical  constitution  of  one  or  more  bodies, 

*  Had  I  discovered  this  fact  before  the  chapter  on  Antidotes  had  been  printed,  I  should 
have  suggested  the  propriety  of  employing  Tartar  Emetic  for  the  purpose  of  ejecting  corro- 
sive sublimate  from  the  stomach,  and  of  following  up  its  exhibition  in  diluent  drinks. 
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whenever  they  are  brought  together  under  circumstances  favoura- 
ble to  their  mutual  action;  but  he  is  not  to  infer  that  their  medici- 
nal virtues  are  thereby,  of  necessity,  simultaneously  destroyed; 
for  a  substance  may  be  chemically  incompatible,  and  yet  medici- 
nally consistent  with  any  other  given  article ;  and  the  converse  of 
this  proposition  may  be  equally  true.  Authors  who  have  indiscrim- 
inately denounced  all  bodies,  between  which  decompositions  take 
place,  as  inadmissible  in  the  same  prescription,  have  taken  a  very 
partial  and  imperfect  view  of  the  subject ;  it  has  been  repeatedly 
shown  that  to  such  decompositions  we  are  indebted  for  some  of 
our  most  valuable  remedies ;  we  have  now,  however,  only  to  con- 
sider how  far  such  changes  of  composition  may  injure  or  destroy 
the  virtues  of  certain  bodies  exposed  to  them  ;  a  question  which 
involves  three  distinct  propositions,  viz.  :  1.  Whether,  in  the  case 
of  a  new  compound  being  formed  by  the  union  of  any  given  sub- 
stance with  an  assumed  Incompatible,  the  resulting  body  be  equally 
and  similarly  active  as  a  medicine.  2.  Whether,  in  cases  of  de- 
composition, the  Products  of  Exchange  be  analogous  in  effect,  and 
equal  in  energy,  to  the  original  substances.  3.  Whether  the  new 
product,  although  insoluble  in  the  vial,  may  not  be  soluble  in  the 
juices  of  the  stomach.  We  must  carefully  direct  our  attention  to 
each  of  these  cases,  and  refer  to  the  tables  for  illustration. 

I.  Any  given  Substance  having  united  with  an  assumed  Incompatible^ 
whether  the  resulting  body  be  equally  and  similarly  active  as  a  med- 
icine. 

531.  There  cannot  be  a  doubt  that,  chemically  considered,  acids 
and  alkalies  may  so  neutralize  each  other  as  to  produce  com- 
pounds, in  which  neither  the  properties  of  the  one  nor  the  other  can 
be  any  longer  distinguished  ;  and  should  the  object  of  the  prescrip- 
tion be  to  obtain  the  immediate  and  direct  action  of  either  of  such 
bodies  upon  the  stomach  or  alimentary  canal,  it  is  evident  that  by 
their  union  it  must  be  entirely  frustrated  ;  if,  for  instance,  we  re- 
quire the  tonic  or  astringent  influence  of  Sulphuric  Acid,  we  must 
not  administer  it  in  the  form  of  a  Sulphate  ;  nor,  if  we  intend  to  cor- 
rect acidity  in  the  stomach  by  an  alkali,  must  we  give  it  as  a  neu- 
tral salt ;  there  are,  however,  many  cases  in  which  acid  as  well  as 
alkaline  bodies  exert  remote  or  indirect  powers  of  a  special  nature, 
and  which  are  not  only  left  undiminished,  but  are  frequently  in- 
creased by  neutralization,  affording  examples  of  substances  which 
are  medicinally  consistent,  although  chemically  incompatible  with 
each  other.  A  few  instances  will  render  this  subject  intelligible. 
The  powers  of  Hydrocyanic  Acid  are  not  impaired  by  its  union  with 
any  of  the  alkalies,  the  Ilydrocyanates  thus  formed  being  as  active 
as  the  uncombined  acid;  its  combination,  therefore,  with  a  fixed 
alkali  is  not  only  admissible,  but  frequently  advantageous,  in  dyspep- 
tic cases.  In  consequence  of  a  remark  made  by  Mr.  Murray,*  that 
a  considerable  dose  of  this  acid  may  be  given  with  impunity  to  a 
rabbit,  if  previously  combined  with  ammonia,  a  question  was  very 
naturally  raised  as  to  the  medicinal  compatibility  of  this  latter  al- 
kali with  the  acid ;  but  the  experiments  of  Schubarth\  and  Orfilaf 

*  Edinburgh  Journal  of  Science,  ii.,  215.  t  Horn's  Archiv.,  1824,  i.,  75. 

X  Toxicolog.  General,  ii.,  167. 
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have  set  it  at  rest.     The  Hydrocyanate  of  Ammonia  is  as  active  as  the 
other  combinations,  although  ammonia,  when  inhaled,  by  operating  as  a 
diffusible  stimulant,  has  been  found   serviceable  in  counteracting  the 
effects  of  an  over-dose.*     Oxalic  Acid  is  certainly  deprived  of  its  direct 
corrosive  action  upon  the  mucous  membrane  of  the  alimentary  canal, 
but  it  is  not  disarmed  of  its  remote  virulence,  by  alkalies  (468).    Arse- 
nious  Acid  is  more  readily  absorbed,  and  much  more  manageable  as  a 
remedy,  in  the  form  of  an  alkaline  Arsenile,  and  hence  the  value  of  the 
Liquor  Potasses  Arsenitis  of  our  Pharmacopoeia.     It  has  been  already 
stated  (35)  that  the  alkaline  effects  of  Potass  or  Soda  on  the  urine  are 
not  impaired  by  their  union  vi^ith  vegetable  acids  ;  if  an  alkaline  anti- 
lithic  be  required,  it  may  be  pleasantly  and  effectually  given  in  the  neu- 
tral form  of  a  Citrate.     The  organic  Alkaloids,  in  consequence  of  their 
comparative  insolubility,  exert  but  feeble  pow^ers,  unless  in  combination 
with  acids ;   and  provided  they  be  soluble,  the  salts  thus  formed  will 
display  in  a  high  degree  all  the  powers  of  those  bodies ;  but  solubility 
either  in  the  cup  or  in  the  stomach  is  essential  to  their  action  ;  it  will, 
indeed,  be  seen,  by  a  reference  to  the  Table  of  Incompatibles,  that  vin- 
egar deteriorates  the  emetic  power  of  ipecacuanha,!  which  would  appear 
to  offer  an  exception  to  this  general  law,  since  the  Acetate  of  Emeta  is 
not  insoluble  ;  the  Tannate,  however,  of  that  alkaloid  is  pre-eminently 
so,  and  experience  has  shov/n  that  an  Infusio7i  of  Galls  is  its  most  pow- 
erful antidote.     The  energetic  alkaloid  Strychnia  is  so  insoluble  that, 
unless  it  meet  with  acid  in  the  stomach,  its  operation  is  precarious,  a 
fact  which  will  at  once  explain  all  the  anomalies  recorded  of  it ;  to  ob- 
viate this  uncertainty,  it  should  be  given  in  union  with  the  Acetic  or 
some  other  acid,  for  all  its  salts  are  soluble ;  but  in  that  case,  ao-ain,  if 
the  Acetate  be  exhibited  in  any  vehicle  containing  a  vegetable  astringent, 
an  insoluble  Tannate  will  be  formed.      Tannic  Acid,  and,  consequently, 
the  vegetable  infusions  which  contain  it,  are  deprived  of  their  efficacy 
by  union  with  alkalies,:}:  earths,  and  metallic  oxides,  since  it  forms  with 
them  compounds  of  very  sparing  solubility.     These  instances  are  suffi- 
cient to  point  out  the  conditions  under  which  acids  and  alkalies  may  be 
reciprocally  neutralized,  with  or  without  the  loss  of  medicinal  power, 

532.  In  like  manner,  certain  salts  may  combine,  and  still  retain  their 
efficacy  ;  for  example,  Bichloride  of  Mercury  dissolves  in  a  solution  of 
Hydrochlorate  of  Ammonia,  or  of  Chloride  of  Sodium  or  Potassium,  and 
the  resulting  double  salt  will  be  found  to  possess  all  the  properties  of 
the  Corrosive  Sublimate,  with  the  advantage  of  an  increased  solubility ;  a 
fact  of  which  the  College  has  availed  itself  in  the  formula  for  the  "  Li- 
quor Hydrargyri  Bichloridi."  Again,  the  Citrate  of  Iron  combines  with 
Ammonia,  and  becomes  an  Ammonia-Citrate,  by  which  it  acquires  an 
increased  solubility  without  any  change  or  diminution  in  its  virtues  ; 
and  I  take  the  opportunity  of  recommending  this  preparation  as  one  at 
once  agreeable  and  efficacious  ;  its  solution,  of  a  clear  ruby  colour,  may 
be  united  with  the  carbonated  alkalies,  and  given  in  a  state  of  efferves- 
cence with  citric  acid,  without  decomposition ;    and  it  possesses  but 

*  The  spirit  of  sal  ammoniac  was  proposed  by  Mead  as  an  antidote  to  laurel-water. 

t  Dr.  Irvine  found  that  half  a  drachm  of  the  powdered  root,  if  administered  in  two  fluid 
ounces  of  vinegar,  produced  only  some  loose  stools. 

t  This  fact  has  been  satisfactorily  proved  by  the  failure  of  the  practical  attempts  which 
have  been  made  by  Dr.  Macbride,  of  Dublin,  to  improve  the  art  of  tanning  leather  by  the 
use  of  limewater,  instead  of  pure  water,  wliich  he  conceived  would  more  completely  extract 
the  virtues  of  the  oak  bark. — {Phil.  Trans.,  vol.  Ixxiii.,  part  i.,  art.  8.) 
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little  of  that  styptic  taste  which  renders  chalybeate  preparations  so  gen- 
erally objectionable  {Form.  48). 

633.  The  observations  which  have  been  offered  with  respect  to  the 
union  of  acids  and  alkalies,  as  influencing  their  medicinal  properties, 
will  apply  to  the  combinations  of  those  vegetable  principles  to  which 
Dr.  Thomson  has  given  the  provisional  name  of  "  Intermediate  Bodies" 
since  they  appear  capable  of  forming  definite  compounds  with  other 
bodies,  although  it  has  not  yet  been  ascertained  by  satisfactory  experi- 
ments whether  they  ought  to  be  classed  as  acids  or  alkalies  ;  and  let 
me  observe,  that  this  is  a  subject  of  considerable  importance  as  it  re- 
gards medicinal  combination,  since  there  is  scarcely  a  vegetable  remedy 
that  does  not  contain  one  or  more  of  such  principles  ;  in  fact,  many  of 
the  obvious  changes  induced  in  infusions  and  decoctions  by  alkalies  and 
other  various  reagents,  are  to  be  thus  explained.  The  extensive  class 
of  resins  and  resinoids  falls  under  this  denomination,  such  as  the  sup- 
posed active  principle  of  aloes  [Aloesin),  of  colocynth  {Colocynthin),  of 
jalap  (Jalapin),  of  rhubarb  {Rhein,  or  Rhubarbarin),  &;c.  They  com- 
bine with  alkalies  and  form  soluble  solutions  without  loss  of  efficacy  ; 
they  may  be  regarded,  therefore,  as  Resinates  or  Soaps,  and  when  mixed 
with  acids,  the  resin  would  appear  to  be  separated  without  any  material 
•alteration  ;  advantage  of  this  fact  may  be  often  taken  in  the  construction 
of  a  prescription  ;  from  the  tincture  of  myrrh,  when  added  to  water  or 
infusions,  the  resinous  matter  precipitated  may  be  thus  redissolved. 
The  "  Lotion  of  Myrrh,"  given  to  us  by  Kirkland  as  a  good  application 
for  taking  down  fungous  flesh,  is  composed  of  equal  parts  of  the  Tincture 
'of  Myrrh  and  Limewater,  and  is,  in  fact,  a  Resinale,  or  Soap  of  Lime. 

II.  In  cases  of  Decomposition,  whether  the  Products  of  Ex- 
change BE  analogous  in  MEDICINAL  EFFECT,  AND  EQUIVALENT  IN 
ENERGY,  TO  THE  ORIGINAL  INGREDIENTS, 

534.  A  very  general  notion  has  prevailed  that  the  appearance  of  a 
precipitate  should  be  at  once  received  as  an  undoubted  indication  of 
some  grave  error  in  the  construction  of  an  extemporaneous  prescription  ; 
and,  on  the  contrary,  that  its  non-occurrence  should  be  regarded  as  a 
proof  that  no  important  decomposition  can  have  occurred  among  the  com- 
pounds thus  encountering  each  other  in  solution.  Neither  the  one  nor  the 
other  of  these  propositions  can  be  received  as  a  generality.  It  has  been 
already  stated,  that  the  value  of  a  remedy  may  occasionally  depend  upon 
the  production  of  a  precipitate  (474),  and  it  may  as  readily  be  shown 
that  essential  changes,  subversive  of  the  medicinal  virtues  of  the  ingre- 
dients, may  take  place  from  their  intermixture,  without  the  slightest  ap- 
pearance of  precipitation  ;  such,  indeed,  must  ever  be  the  case,  should 
the  newly-formed  compound  happen  to  be  soluble  ;  thus,  Sulphuric  Acid 
may  be  added  to  Limewater,  and  a  Sulphate  of  Lime  will  be  the  result ; 
but  since  its  proportion  is  not  too  great  for  the  water  to  dissolve,  no  pre- 
cipitate will  take  place.  A  solution  of  Jfitrate  of  Silver  is  not  appa- 
rently disturbed  by  the  addition  of  Aminonia,  if  the  latter  be  in  excess, 
because  the  resulting  Ammonia- Nitrate  is  soluble.  Nitric  acid  may  be 
added  to  the  Acetate  of  Potass,  and  Acetic  Acid  will  be  expelled,  but  no 
precipitate  can  be  recognised.  If  we  add  to  a  solution  of  Alum  an  ex- 
cess of  alkali,  no  Alumina  will  be  thrown  down  ;  and  so  in  numerous 
instances,  which  the  reader  may  collect  by  reference  to  the  appended 
tables,  and  which  are  indicated  by  symbols  (— »^ )  that  will  at  oace  ar- 
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rest  his  attention  ;  but  in  all  such  cases,  are  we  to  conclude,  from  the 
absence  of  a  precipitate,  that  no  essential  changes  can  have  occurred  ? 
Does  not  Sulphate  of  Lime  differ  from  Limewater — Ammonio-niirate  of 
Silver  from  the  Nitrate — Acetate  of  Potass,  from  Nitrate  of  Potass — 
Alumina,  held  in  solution  by  an  alkali,  ixom  Alum,  a  salt  pre-eminently- 
characterized  by  an  astringency  which  is  not  possessed  by  the  earth  ? 
Again,  very  dilute  solutions  of  Potassio-tartrate  of  Antimony,  according 
to  Dr.  Christison,  are  not  disturbed  by  the  alkalies  nor  by  limewater  ;  he 
says  that  carbonate  of  potass  does  not  act  if  the  solution  contains  only 
a  quarter  of  a  grain  to  an  ounce,  and  that  limewater  will  not  produce  a 
precipitate  unless  the  solution  contains  more  than  half  a  grain.  I  find,^ 
however,  that  these  bodies  act  with  much  greater  delicacy  than  Dr. 
Christison  ascribes  to  them  ;  nor  do  I  exactly  understand  his  explanation 
of  the  phenomena,  when  he  says  the  first  portions  of  the  test  are  en- 
gaged in  neutralizing  the  excess  of  acid.  Is  it  not  a  basic  salt  1  And, 
therefore,  unless  contaminated  with  cream  of  tartar,  it  cannot  contain 
any  excess  of  acid.  After  the  sesquioxide  has  been  thus  thrown  down^ 
it  may  be  redissolved  by  an  excess  of  the  precipitant.  In  like  manner, 
the  acids  will  precipitate  the  Sesquioxide,  and  take  it  up  again  when 
added  in  excess  ;  but  the  integrity  of  the  Antimonial  Compound  is  un- 
doubtedly destroyed  by  such  means  ;  how  far  the  Sesquioxide,  in  a  state 
of  solution,  may  resemble,  in  medicinal  activity,  the  salt  from  which  it 
is  thus  separated,  is  a  question  that  still  remains  to  be  decided.  From 
the  Tables  of  Incompatible  Substances,  the  reader,  directed  by  the  ap- 
propriate symbol  (  $  ),  may  collect  many  other  similar  examples,  some 
of  which  lead  to  inferences  of  great  practical  importance  ;  thus,  from  the 
solutions  of  Opium,  the  alkalies  and  alkaline  earths,  in  small  proportions, 
will  be  observed  to  throw  down  the  Morphia,  and  thus  to  render  them 
inactive ;  but  when  added  in  excess,  the  ephemeral  precipitate  will  be 
redissolved,  and  the  opiate  solution  regain  its  efficacy.  The  Carhon- 
ated  alkalies,  however,  do  not  possess  the  same  redeeming  power  ; 
hence  Dr.  Christison  observes,  that  the  "Tinctura  Opii  Ammoniata"  of 
the  Edinburgh  College  is  not  the  unchemical  preparation  which  many 
have  supposed  it  to  be,  since  the  ammonia  being  caustic  and  in  excess, 
the  morphia  is  dissolved  ;  but  he  adds,  that  the  Carbonate  of  Ammonia 
does  not  possess  the  same  solvent  power. 

535.  If  we  turn  to  the  article  "  Plumhi  Ac-etas,"  in  the  table,  we  shall 
observe  a  long  list  of  substances  which  are  regarded  as  incompatible 
with  it.  The  subject  is  one  which  offers  a  convenient  occasion  for 
some  practical  remarks  in  relation  to  the  question  before  us.  Although 
I  do  not  concur  with  M.  Gaspard*  as  to  the  danger  attendant  upon  the 
administration  of  this  metallic  salt,  I  entirely  assent  to  his  observation 
that  it  has  been  usually  given  in  vehicles  which  are  calculated  to  disarm 
it  of  its  powers.  I  can  state,  from  very  ample  experience,  that,  as  an  astrin- 
gent sedative,  in  arresting  internal  hemorrhage,  it  is  more  efficient  than 
any  other  known  remedy,  "  Nil  simile  nee  secundum ;"  but  by  unscientific 
combination  it  may  be  very  readily  deprived  of  its  powers  ;  and  to  this 
cause  we  may  fairly  refer  any  diversity  d"  opinion  which  has  existed 
with  regard  to  its  value.  The  Compound  Infusion  of  Roses,  ox  draughts 
containing  Sulphuric  Acid,  or  any  soluble  Sulphate,  as  that  of  Magnesia, 
for  instance,  which  has  very  commonly  accompanied  it,  must  of  neces- 

*  Experiences  Physiolog.  et  Medical  sur  L^ Acetate  de  Plomb. — {Magendie's  "  Journal  de 
Physiolog.,"  3  numero,  Juillet,  1821.) 
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sity  have  rendered  it  inert.  Alum  also  has,  upon  some  occasions,  been 
added,  with  the  idea  of  increasing  its  astringency.  At  one  period  it 
was  usual  to  give  it  in  conjunction  with  Sulphate  of  Iron ;  the  Pharma- 
copoeia Bateana  contains  a  formula  of  this  kind,  under  the  title  of 
"  Tinctura  Antiphlhisica"*  It  is  evident  that  in  all  the  above  cases 
an  insoluble  and  inert  Sulphate  of  Lead  must  be  the  result.  The  experi- 
rrifents  of  Orfila  fully  bear  out  this  conclusion,  since  they  prove  that  such 
substances  act  as  true  antidotes  to  the  soluble  salts  of  lead  ;  and  M.  Lie- 
big  has  remarked,  that  the  disease  called  Painter^s  Colic  is  unknown  in 
all  the  manufactories  of  white  lead,  in  which  the  workmen  are  accus- 
tomed to  take  as  a  preservative  *'  Sulphuric  Acid  Lemonade"  which  is  a 
solution  of  sugar  acidulated  with  that  acid.  Tannic  Acid,  and,  conse- 
quently, all  astringents  that  contain  it,  combine  with  the  salt  of  lead,  and 
throw  down  a  perfectly  insoluble  Tannate ;  indeed,  many  other  vegeta- 
ble principles  decompose  the  salt,  and  combine  with  its  oxide,  as  may 
be  seen  by  referring  to  several  Infusions  in  the  table.  It  may,  more- 
over, be  observed,  that  Opium  and  its  preparations  are  ranked  as  incom- 
patible with  it.  These  bodies  undoubtedly  decompose  each  other,  and 
yet  they  are  practically  admissible  in  the  same  formula,  since  the  Mor- 
phia of  the  opium  merely  exchanges  its  Meconic  for  Acetic  Acid,  and 
becomes  an  Acetate  instead  of  a  Meconate ;  while  the  acetate  of  lead  is 
converted  into  an  insoluble  Meconate ;  a  portion  of  the  lead  is  thus 
probably  rendered  inert,  but  since  the  salt  of  lead  always  bears  an  excess 
in  relation  to  the  quantity  of  opium,  the  loss  is  of  no  practical  moment. 
The  practitioner  may,  therefore,  continue  to  administer  the  Acetate  of 
Lead  and  Opium  in  the  form  of  pill  [Form.  62),  or  in  that  of  lotion 
{Form.  63),  without  incurring  the  censure  of  the  chemical  critic  ;  I  must, 
however,  observe,  that  in  this  latter  case  he  should  direct  the  solutioa 
to  be  filtered.  I  have  just  seen  a  prescription  for  an  eye-wash,  consist- 
ing of  Acetate  of  Lead,  Wine  of  Opium,  and  E Ider-jlower -water  ;  the 
chemist  to  whom  it  was  sent,  upon  witnessing  the  result  of  the  mixture, 
which  was  loaded  with  a  flaky  precipitate,  hesitated  as  to  the  propriety 
of  sending  it  to  the  patient,  thinking  it  probable  that  some  error  might 
have  been  committed  ;  the  fact,  however,  was,  that  the  practitioner  had 
never  seen  the  result  of  his  formula,  and  had  it  been  shown  to  him,  it  is 
very  probable  that  he  would  not  have  recognised  it. 

536.  Into  various  other  solutions,  containing  compounds  of  the  organic 
alkaloids,  the  introduction  of  different  acids  and  saline  bodies  will  fre- 
quently occasion  decomposition,  but  the  result  may  be  nothing  more 
thian  the  displacement  of  one  acid  by  another,  according  to  their  equiva- 
lents ;  and  should  the  transfer  be  not  accompanied  with  loss  of  solubil- 
ity, the  medicinal  efficacy  will  not  be  affected.  For  example,  in  again 
referring  to  a  solution  of  opium,  we  shall  find  in  the  table  that  several 
of  the  Incompatibles  produce  no  other  eflect  than  that  of  exchanging  the 
native  Meconate  for  a  Nitrate,  Sulphate,  or  Hydrochlorate  of  Morphia  : 
all  of  which  may  be  regarded  as  medicinally  equivalent  to  each  other. 
On  the  contrary,  however,  on  turning  to  the  Sulphate  of  Quina,  we  shall 

*  This  is  stated  to  be  "  a  truly  good  medicament  in  those  consumptions  which  proceed 
irom  ulcers  of  the  lungs."    The  following  is  the  receipt : 
5:.  Sacch.  Saturni  ^ij. 
Sal  Martis  ^i. 
Infus.  Spir.  Vin.  Ibj. 
Dose,  from  twenty  to  forty  drops. 
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perceive  that  various  salts  have  not  only  the  power  of  decomposing  it, 
but  of  rendering  its  base  insoluble  ;  such  bodies  must,  of  course,  be  con- 
sidered as  medicinally  inconsistent  with  it. 

537.  Various  instances  might  be  adduced  to  show  that,  although  an 
intermixture  be  followed  by  a  total  decomposition  of  the  ingredients,  the 
Products  of  Exchange  are  not  unfrequently  as  active,  and  nearly  as  sim- 
ilar in  medicinal  properties  ;  a  fact  which  has  covered  many  a  blunder, 
and  as  often  reconciled  the  unchemical  prescriber  to  his  ignorance.  A 
practitioner  once  observed  to  me  that  the  doctrine  of  incompatibles  was 
one  of  useless  refinement.  "  I  have  been  told,"  said  he,  "  that  I  must 
not  add  ammonia  to  Epsom  salts,  and  yet  I  have  been  in  the  habit  of 
giving  such  a  mixture  for  many  years  with  the  greatest  advantage."  I 
might  have  informed  him,  that  he  was  indebted  to  accident  for  his  suc- 
cess, and  to  ignorance  for  his  self-complacency ;  for  in  the  case  he  ad- 
duced ammonia  forms  with  a  portion  of  the  sulphate  a  double  salt,  the 
Ammonia- Sulphate  of  Magnesia,  while  a  portion  of  the  Magnesia  is  at 
the  same  time  necessarily  precipitated  ;  the  whole  mixed  up  will,  with- 
out doubt,  furnish  a  mixture  of  cathartic  power,  not  far  inferior,  and,  as 
some  suppose,  less  likely  to  gripe,  than  the  entire  sulphate.  If,  instead 
of  ammonia,  we  add  a  fixed  alkali  to  a  solution  of  Sulphate  of  Magnesia ^ 
we  shall  find,  by  referring  to  the  table,  that  these  bodies  demean  them- 
selves very  differently,  according  to  the  proportion  of  carbonic  acid  with 
which  they  may  be  combined ;  now,  should  the  alkali  be  in  its  caustic 
state,  or  in  that  of  a  carbonate  {Subcarbonate  of  the  former  Pharmacop.), 
the  Magnesia  will  be  precipitated,  and  the  Sulphate  of  Soda  or  Potass 
remain  in  solution ;  whereas,  if  the  potass  be  in  the  state  of  Bicarbon- 
ate, or  the  soda  in  that  of  Sesquicarbonate,  no  precipitate  will  occur^ 
This  is  a  fact  of  some  importance,  as  it  is  often  desirable  to  avail  our- 
selves of  the  combined  effects  of  this  saline  aperient  and  a  fixed  alkali,. 
without  producing  a  decomposition  (Form.  88). 

538.  It  might  be  inferred,  from  a  reference  to  the  table,  that  the 
Trisnitrate  of  Bismuth  and  Carbonate  of  Ammonia,  as  prescribed  in 
Form.  53,  were  incompatible  ;  but  the  resulting  hydrate  is  equally  active,, 
and  the  proportion  of  ammonia  converted  into  the  nitrate  is  inconsider- 
able. 

539.  Bichloride  of  mercury  is  repeatedly  presented  in  vehicles,  or  ift 
combinations,  by  which  it  is  decomposed ;  but  it  so  happens  that  the 
mercurial  oxide  thus  developed  has  very  considerable  powers,  although 
probably  inferior  to  those  of  the  Bichloride.  That  this  salt  is  also  de- 
composed by  the  Bark  is  beyond  all  question,  but  the  compound  which 
results  would  appear  to  possess  some  power,  although  a  different  opin- 
ion was  held  by  Swediaur,  who  observes,  "  that  many  authors  have  rec- 
ommended Sublimate  combined  with  Bark^hui  that  a  reciprocal  decom- 
position is  thus  produced,  by  which  the  energies  of  both  remedies  are 
alike  annulled  ;"  to  this  ignorance,  however,  he  thinks  that  many  pa- 
tients have  been  indebted  for  their  lives  ;  for  he  adds,  "  I  see  every  day 
examples  of  weak  and  very  delicate  persons  of  both  sexes,  to  whom  ig- 
norant practitioners  prescribe,  and  sometimes  in  very  large  doses,  the 
Corrosive  Sublimate  with  a  Decoction  of  Bark,  certainly  without  curing  the 
syphilis,  but,  at  the  same  time,  without  occasioning  those  grave  and  dan- 
gerous symptoms  which  that  acrid  medicine  would  undoubtedly  produce 
were  it  given  alone,  or  without  that  decoction."  The  opinion  that  bark 
possesses  the  powers  of  an  antidote  where  large  doses  of  corrosive  subU- 
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mate  have  been  taken,  has  been  questioned  ;  but  in  such  small  proportions, 
as  medicinally  prescribed,  there  are  reasonable  grounds  for  supposing 
that  its  effects  may  be  thus  diminished.  Sir  Astley  Cooper,  however, 
introduced  a  preparation  of  this  kind  to  notice,  which  consisted  of  a 
grain  of  Sublimate  to  an  ounce  of  Tincture  of  Bark,  of  which  he  gave 
from  a  drachm  to  two  drachms  twice  a  day,  as  a  tonic  and  alterative, 
either  in  the  decoction  of  bark  or  guaiacum.  In  cases  where  other  mer- 
curial preparations  were  found  to  disagree,  this  combination  was  sup- 
posed to  be  free  from  such  an  objection.  This  rather  confirms  the  idea 
of  its  want  of  power. 

540.  The  same  diversity  of  opinion,  with  regard  to  the  invalidating 
influence  of  bark  upon  Corrosive  Sublimate,  has  prevailed  with  respect 
to  the  Potassio- Tartrate  of  Antimony.  Cinchona  certainly  decomposes 
emetic  tartar,  and  yet  the  resulting  compound,  according  to  numerous 
authorities,  possesses  all  the  activity  of  the  entire  salt ;  at  the  same 
time,  however,  it  is  but  just  to  state,  that  there  are  several  cases  upon 
record,  in  which  its  violent  effects  have  been  arrested  by  a  decoction  of 
bark.  A  combination  of  those  bodies  in  a  solid  form  constitutes  the 
"  Bolus  ad  Quertanas"  of  the  French,  and  is  regarded  as  a  purgative. 
The  Emc to-Purgative  of  the  French  school,  consisting  of  the  mixed  so- 
lutions of  Tartar  Emetic  and  Sulphate  of  Soda,  is  not  the  unchemical 
combination  which  some  have  supposed  it  to  be ;  if  we  refer  to  these 
articles  in  the  Tables  of  Incompatibles,  we  shall  find  that  the  antimonial 
salt  is  not  decomposed  by  a  neutral  sulphate. 

541.  For  the  promotion  of  the  emetic  operation  of  tartar  emetic,  it  is 
a  popular  practice  to  administer  draughts  of  some  vegetable  infusion ; 
the  scientific  practitioner  will  wisely  offer  a  caution  as  to  the  use  of 
such  as  are  known  to  decompose  it,  such,  for  example,  as  strong  tea ; 
whereas  an  infusion  of  chamomile  or  wormwood  has  no  such  effect. 

542.  In  appreciating  the  medicinal  as  well  as  chemical  objections  to 
a  precipitate,  we  must  remember  that  in  organic  bodies  there  exist  cer- 
tain incidental  elements  which  may  not  have  any  relation  to  their  me- 
dicinal properties :  we  are  not,  therefore,  necessarily  to  infer,  without 
inquiry,  that  any  principle  of  activity  has  been  thus  removed.  Sulphate 
of  Soda  will  throw  down  a  precipitate  from  yellow  bark,  which  is  no- 
thing more  than  Sulphate  of  Lime.  Diacetate  of  Lead,  which  produces 
a  copious  precipitate  in  the  coloured  solutions  of  emeta,  has  no  action 
whatever  upon  it  when  it  is  pure.  The  Sulphuric  and  Phosphoric  acids 
throw  down  precipitates  from  the  infusion  of  chamomile,  but  they  con- 
sist only  of  Sulphate,  or  Phosphate  of  Lime. 

Vegetable  precipitates,  however,  ought  always  to  be  viewed  with  sus- 
picion ;  if  useless,  they  should  be  removed,  as  they  render  the  draught 
unnecessarily  disagreeable  ;  if  they  contain  active  matter,  they  may  re- 
main behind  in  the  vial,  and  thus  escape  being  swallowed,  unless  prop- 
erly suspended  by  some  appropriate  medium. 

543.  It  is  not  possible  to  furnish  any  general  theorem  that  may  ena- 
ble the  practitioner  to  avoid  mixing  together  substances  which  are  chem- 
ically incompatible  ;  a  knowledge  of  their  composition  and  habitudes 
must  in  every  case  direct  him ;  and  it  is  hoped  that  the  junior  practi- 
tioner, by  studying  the  tables  now  introduced,  will  be  led  to  an  investi- 
gation that  will  put  him  in  full  possession  of  the  subject.  It  may  also 
be  useful  for  him  to  retain  in  his  remembrance  the  simple  and  beautiful 
law  so  ably  developed  by  the  eminent  author  of  the  "Statique  Chi- 
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MiQUE,"  viz.,  that  "  Whenever  two  salts  hi  a  state  of  solution  are  hrought 
together,  which  contain  within  themselves  the  elements  capable  of  producing 
a  SOLUBLE  and  an  insoluble  salt,  a  decomposition  will  arise.  This 
law  he  illustrates  by  the  example  of  Nitrate  of  Silver  and  Chloride  of 
Potassium,  whose  elements  are  capable  of  forming  among  themselves 
an  insoluble  Chloride  of  Silver,  and  a  soluble  Nitrate  of  Potass.  The 
reader  may  also,  by  a  reference  to  the  tables,  derive  many  other  instruct- 
ive instances,  and  the  frequent  concurrence  of  the  symbols  denoting 
precipitation  (|)  and  solution  (->-)  will  at  once  afford  a  graphic  illus- 
tration of  this  general  truth. 

544.  It  should  be  also  known  that  a  Table  of  Chemical  Affinities  will 
not  prove  an  unerring  guide.  In  cases,  for  example,  where  a  super  or 
sub  salt  is  readily  formed,  a  substance  less  feebly  attracted  by  another  than 
a  third  will  sometimes  precipitate  this  third  from  its  combination  with  the 
second ;  thus,  in  the  production  of  Nitric  Acid,  we  decompose  the  JVJi- 
trate  of  Potass  by  virtue  of  the  superior  affinity  of  the  Sulphuric  Acid 
for  its  base  ;  the  Nitric  Acid  is  accordingly  disengaged,  and  a  Sulphate 
of  Potass  remains  in  the  retort;  now,  paradoxical  as  it  may  appear,  if 
upon  this  Sulphate  of  Potass,  Nitric  Acid  be  poured,  a  quantity  oi  Nitre 
will  be  reproduced,  in  consequence  of  the  saturation  of  such  a  proportion 
of  the  base  as  will  enable  the  remaining  atoms  to  form  a  5z-sulphate  of 
potass.  In  the  same  manner  the  Tartrate  of  Potass  {soluble  tartar')  is, 
contrary  to  the  usual  law  of  affinity,  decomposed  by  all  sub-acid  vegeta- 
bles, and  even  by  carbonic  acid,  in  consequence  of  their  combining  with 
one  half  of  the  base,  so  as  to  convert  it  into  a  5?-tartrate. 

545.  There  are  also  cases  in  which  the  production  of  double  salts 
gives  rise  to  apparent  anomalies.  We  have  a  very  ready  illustration  of 
this  fact  in  the  decomposition  of  the  "  Liquor  Ammonice  Acetatis"  by  Mag- 
nesia.  If  the  practitioner  should  refer  to  a  table  of  affinities,  he  will  see 
that  Acetic  Acid  has  a  greater  attraction  for  Ammonia  than  for  Magne- 
sia ;  but  if  upon  this  assurance  he  were  to  administer  these  salts  in  con- 
junction, which  to  my  knowledge  has  occurred,  his  patient  would  soon 
discover,  to  his  extreme  discomfort,  that  he  had  swallowed  a  very  pun- 
gent solution  of  ammonia  ;  now,  in  this  case,  the  Magnesia  forms  a  double 
salt  {Ammonio-acelate  qf  Magnesia)  with  one  portion  of  the  ammonia, 
and,  consequently,  sets  the  rest  at  liberty. 

546.  In  ordering  saline  draughts  as  vehicles  for  active  medicines,  it 
is  very  important  that  they  should  be  rendered  perfectly  neutral ;  the 
effect  of  a  predominating  acid  or  alkali  may  produce  decompositions  fa- 
tal to  the  efficacy  of  the  remedy,  as  the  practitioner  will  fully  understand 
by  a  reference  to  the  Acetate  of  Ammonia,  and  other  preparations  in  the 
Table  of  Incompatibles.  In  prescribing  them  to  be  taken  in  a  state  of 
effervescence,  we  must  consider  whether  the  disengaged  carbonic  acid 
may  not  invalidate  the  powers  of  the  remedies  simultaneously  given 
with  them.  I  should  certainly  recommend  such  a  form  to  be  avoided, 
in  all  cases  where  a  salt  of  lead  had  been  administered,  for  the  carbonic 
acid  retained  in  the  stomach  might  probably  convert  it  into  a  carbonate. 

547.  In  concluding  this  division  of  the  subject,  it  may  be  observed, 
that  it  is  the  paramount  ^uty  of  the  practitioner  to  be  well  acquainted, 
not  only  with  the  composition  of  his  medicines,  but  with  the  appearance 
which  they  ought  to  present ;  he  is  not  unfrequently  called  upon  by  the 
patient  or  his  friends  to  inspect  a  mixture,  from  a  suspicion  of  its  having 
been  incorrectly  prepared ;  and  should  he  be  unable  to  decide  the  que&- 
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tion,  he  will  either  betray  his  own  deficiency,  or  unjustly  cast  a  censure 
upon  those  who  dispensed  it.  I  have  known  a  practitioner,  under  such 
circumstances,  to  express  his  dissatisfaction  at  an  abundant  precipitate, 
which  he  ought  to  have  known  was  the  necessary  consequence  of  his 
prescription  ;  and  so,  again,  with  respect  to  colour,  he  has  added  a  sirup 
to  render  it  red,  and  the  ingredients,  contrary  to  his  expectation,  have 
turned  it  green. 

III.  Whether  the  new  Products,  arising  from  Decomposi- 
tion, ALTHOUGH  INSOLUBLE  IN  THE  VlaL,  MAY  NOT  BECOME  SOLU- 
ble in  the  juices  of  the  stomach,  or  undergo  such  farther 
Changes  in  the  System  as  may  render    them    medicinally 

ACTIVE. 

548.  In  treating  the  question  of  Incompatibility,  authors  have  very 
generally  limited  their  inquiries  to  the  chemical  nature  of  any  two  or 
more  substances  brought  into  contact  in  the  vessels  of  the  laboratory, 
and  to  the  effects  resulting  from  such  intermixture  ;  they  have  paid  but 
little  attention  to  the  organic  principles  with  which  they  may  unite  in 
the  stomach,  and  to  the  essential  changes  of  composition  to  which  such 
combinations  may  give  rise.  From  the  various  observations  scattered 
through  the  preceding  pages,  the  reader  must  have  anticipated  the  fact, 
that  substances  totally  insoluble  in  water  may  be  soluble  in  the  animal 
fluids,  and  that  medicinal  compounds  may  undergo  changes  in  their 
transit  through  the  vital  organs  (34-37)  which  he  could  not  have  in- 
ferred from  a  knowledge  of  their  chemical  habitudes.  According  to  the 
latest  researches,  it  is  evident  that  the  secretions  of  the  stomach  are  lia- 
ble to  important  variations  :  at  one  time  they  may  be  neutral ;  at  another, 
acid ;  and  the  nature  of  the  acids  may  also  differ ;  they  may  be  either 
Acetic,  or  Hydrochloric,  or  a  mixture  of  both  ;  and  then,  again,  they  may 
be  combined  with  different  bases  and  different  organic  principles  (221, 
&c.).  If  we  require  any  practical  proof  of  the  variable  state  of  this  se- 
cretion, the  precarious  operation  of  Magnesia  would  afford  it,  for  this 
earth  will  only  display  purgative  properties  when  it  meets  with  an  acid. 
By  analogy,  we  may  suppose  other  medicinal  bodies  to  be  similarly  in- 
fluenced. Strychnia  may  prove  active  in  one  condition  of  the  stomach, 
and  perfectly  inactive  in  another.  By  referring  to  the  tables,  it  will  be 
seen  that  Quina  forms  with  Tannic  Acid  an  insoluble  compound  ;  but 
should  it  meet  with  acetic  acid  in  the  stomach,  it  would  be  rendered 
soluble  and  active  ;  in  like  manner,  the  Tannat.es  of  Morphia  and  Codeia 
might  be  rendered  effectual.  On  the  other  hand,  in  the  total  absence 
of  acid  in  the  alimentary  canal,  several  of  our  remedies  might  undergo 
an  injurious  decomposition  from  the  alkaline  reaction  of  the  duodenal 
fluids.  Nor  are  the  saline  bodies  existing  in  the  gastric  secretion 
without  their  influence ;  there  is  reason  to  conjecture  that  the  Hydro- 
chloric Salts  may  convert  a  portion  of  the  Chloride  into  the  Bichloride 
of  mercury.  Nitrate  of  Silver  is  also  thus  converted  into  the  Chloride  ; 
but  which,  when  in  union  with  Albumen,  is,  according  to  the  experi- 
ments of  Mitscherlich,  soluble  in  acetic  acid.^  I  have  already  alluded 
to  the  views  of  Berzelius  regarding  the  manner  in  which  metallic  ox- 
ides enter  the  circulation,  in  consequence  of  their  combination  with 
albumen  (36).  A  difference  of  opinion  has  been  held  with  respect  to 
the  incompatibility  of  Iodide  of  Potassium  and  Starch,  since  no  action 
takes  place  between  them ;  but  an  acid  in  the  stomach  would  imme- 

Qq 
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diately  liberate  the  Iodine,  with  which  an  Iodide  of  Starch  would  be 
formed.  The  Tartrate  of  Potass  is  a  salt  very  liable  to  vary  in  its 
purgative  effect,  which  may  perhaps  be  explained  by  an  excess  of  acid 
in  the  stomach,  converting  it  into  Bitartrate,  or  cream  of  tartar.  Cer- 
tain metals  possess  decided  powers,  for  which  they  can  be  alone  in- 
debted to  the  solvent  properties  of  the  animal  secretions.  Iron  thus 
announces  its  activity  by  the  blackness  of  the  faeces.  Mercury  may, 
also,  under  peculiar  circumstances,  acquire  medicinal  powers.  Anti- 
mony  and  its  Sulphuret,  by  meeting  with  an  acid,  will  become  either 
emetic  or  purgative ;  the  recorded  effects  of  the  "  Antimonial  Cup''' 
must  be  well  known  to  every  member  of  our  college.  The  "  Everlast- 
ing Pill"*  although  more  precarious  in  its  operation,  may  have  been  in- 
debted for  its  occasional  powers  to  an  acid  in  the  primee  vice.  The  me- 
tallic Sulphurets,  according  to  the  experiments  of  M.  Decourdemanche.f 
are,  by  the  action  of  the  animal  fluids,  rapidly  changed  into  oxides ; 
their  water  furnishing  hydrogen  to  the  sulphur,  and  oxygen  to  the  metal, 
the  decomposition  of  which  is  promoted  by  the  presence  of  organic  mat- 
ter. In  this  way  we  may  explain  the  action  of  acids  upon  the  oxysul- 
phuret  of  antimony,  which  are  liable  to  render  it  emetic. 

549.  It  has  been  stated  that  redundant  mucus,  in  the  first  passages, 
may  modify  the  activity  of  a  remedy,  and  that  this  may  be  obviated  by 
certain  expedients  (407). 

550.  The  above  observations  are  sufficient  to  excite  the  attention  of 
the  scientific  physician  to  a  subject  which  requires  for  its  elucidation 
the  combined  advantages  of  chemical  knowledge  and  medical  experi- 
ence, and  to  satisfy  him  that  the  inquiry  is  not  so  hopeless  as  many  have 
supposed.  It  is  true  that  our  present  very  limited  knowledge  is  incapa- 
ble of  being  usefully  generalized,  but  it  may  occasionally  serve  us  in 
explaining  apparent  anomalies  in  the  operation  of  particular  medicines. 
From  the  uncertain  and  varying  state  of  the  animal  juices,  it  is  not  likely 
that  we  shall  be  able  to  command  their  services  as  Adjuvants,  but  we 
may  sometimes  prevent  their  becoming  obstacles  to  our  remedies  (214). 

*  The  Everlasting  Pill  was  composed  of  metallic  antimony,  which  was  believed  to  have 
the  property  of  purging  as  often  as  it  was  swallowed.  This  was  economy  in  right  earnest, 
for  a  single  pill  would  serve  a  whole  family  during  their  lives,  and  might  be  transmitted  as 
an  heirloom  to  their  posterity.  We  have  heard  of  a  lady  who,  having  swallowed  one  of 
these  pills,  became  seriously  alarmed  at  its  not  passing :  "  Madam,"  said  her  physician, 
"  fear  not ;  it  has  already  passed  through  a  hundred  patients  without  any  difficulty." 

t  Jour,  de  Pharmacie,  xiii.,  217. 


A  SYNOPSIS  OF  SUBSTANCES 

USUALLY    CONSIDERED    AS     INCOMPATIBLE    WITH     THE    DIFFERENT    ARTICLES    Of 
THE    MATERIA    MEDICA,  AND    OF    THE    RESULTS    OF    THEIR    MUTUAL    ACTIONS. 


Observe — The  arrow  reversed  |  denotes  that  the  product  against  which  it  is  placed 
is  precipitated.  The  double  arrow,  ^  that  it  is  redissolved  by  an  excess  of  the  Precipi- 
tant. The  arrow  horizontally  placed,  ->-  that  it  is  retained  in  solution;  and  the  upright 
arrow,  f  that  the  evolved  principle  is  volatilized. 


Substances. 


AciDUM  Hydrocy- 
anicumDilutum. 


Incompatibles. 
Acids,  Mineral. 

Acetate  of  Lead. 

Bichloride  of  Mercurj'. 

Binoxide  of  Mercury. 

Nitrate  of  Silver. 

Saline  Draught  of  Ci- 
trate of  Potass. 

Ditto,  with  excess  of 
Alkali. 


Salts  of  Iron. 


Strychnia. 


Sulphate  of  Copper. 


ACXDUMNlTKXC.M.{Khof"" 

(  Limewater. 


Acid. 


■I 


Nitrate  of  Silver. 

ACIDUM     PhOSPHO-  .   rio,Kr..,oto  r.f  <5r.^!. 

EicuM  DiLUTUM.    i  Carbonate  of  Soda. 
Strychnia. 

Vegetable  infusions 
containing  Calcare 
ous  Salts. 

Alkalies. 

Their  Carbonates. 

Creta  Prseparata. 

Lime. 

Limewater. 

ACUMEN.  <  Acetate  of  Lead. 

Tartrate  of  Potass. 

Vegetable    Extractive 

Matter. 
Tincture  of  Galls. 

Magnesia  and  its  Car- 
bonate. 


Results. 

No  effect,  if  moderately  dilute ;  strong  Sul- 
'  phuric,  and  especially  Nitric  Acid,  would 
'     probably  decompose  it. 

No  effect. 

No  effect. 

Bicyanide  of  Mercury.^ 

Cyanide  of  Silver.  | 

-  No  effect. 

•  Cyanide  of  Potassium.-*- 

'No  effect,  unless  an  alkali  be  introduced; 
and  in  that  case  the  formation  of  Prua- 
sian-bltte  will  not  take  place,  unless  the 
Protoxide  and  Peroxide  of  Iron  be  both 
present. 

Hydrocyanite  of  Strychnia.-* 

White  Cyanide  of  Copper,  \.  with  very  mi- 
nute amber-coloured  crystals.  The  solu- 
tions, on  being  first  intermixed,  assume  a 
deeper  blue  colour,  but  eventually  become 
paler. 

Chlorine  and  Nitric  Oxide,  if  not  too  dilute. 

Hyponilroits  ^T^ther. 

Phosphate  of  Lime.  ^ 

No  effect,  unless  an  alkali  be  present,  in 
which  case  a  Phosphate  of  Silver  wiU  be 
formed.  | 

Phosphate  of  Soda,-*  and  Carbonic  Add 
Gas.  '\ 

Phosphate  of  Strychnia.-* 

Phosphate  of  Lime,  j. 

Hydrate  of  Alumina,  ^  *  and  Alkaline  Sul- 
phate.—* 

Hydrate  of  Alumina.  \. 

Sulphate  of  Lime,  j.  Hydrate  of  Alrtmina,  | 
and  Carbonic  Acid,  f 

Sulphate  of  Lime,  j  and  Hydrate  of  Alu- 
mina. I 

Sidphate  of  Lime,-*  and  Hydrate  of  Alu- 
mina. I 

Sulphate  of  Lead,  \.  and  Acetate  of  Potass  -* 
or  Alumina,  \.  or  both. 

Sulphate  I  and  Bitartrate  of  Potass,  I  with 
neutral  Sulphate  of  AluTnina.-* 

■  Insoluble  Precipitate.^ 

Slightly  turbid  mixture. 

Sulphate  of  Magnesia,-*  and  Hydrate  of  i/u- 

mina,  \  with    Carbonic  Acid  f  from   the 

carbonate. 


•  Unless  the  alkali  be  added  in  sufficient  quantity,  the  alumina  will  retain  a  portion  of  sulphorie 
aeid,  and  be  precipitated  as  a  Suhsulphale,  which  an  excess  of  alkali  will  dissolve. 

t)  In  consequence  of  this  property  to  combine  with  vegetable  extractive  matter,  alum  is  employed  to 
clear  water  when  turbid  from  such  impurities. 
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Substances-  Incompatibles. 

/'Acids. 

Fixed    Alkalies     and^ 
their  Carbonates. 


Limewater. 

Magnesia.  < 

Bichloride  of  Mercury. 
Sulphate  of  Iron. 
Sulphate  of  Zinc. 

Nitrate  of  Silver. 

Acetate  of  Lead.  < 

'  Limewater. 
Bichloride  of  Mercury. 
Potassio-Tartrale     of 
Antimony. 


AMM0NI.aE      ACETA- 

Tis  Liquor.    (If  < 
perfectly  neutral.) 


tSMo. 


(Carbonate  of  Am- 
lia     ' 


vv.aruun<u«  ui^u-.  Sulphate  0?  Iron. 

-    monia  being  m  ex-^  g^ j Jj^^^^  „f  2inc. 

Nitrate  of  Silver. 


Acetate  of  Lead. 


Ditto.  I 

(Acetic  Acid  being  >  Limewater. 
in  excess.)         j 

AMMONIA     CiTEAS.  ( t^^^fL^lfirnr. 

(With  an  excess  of  {  Sesquioxide  of  Iron. 
Citric  Acid.)        1  Magnesia.  i 

{Potass,    Soda,    Lime,  ( 
NitdcAdI"""-  ' 

Sulphuric  Acid.  < 

/'Acids,  and  Acidulous  ' 

I      Salts.  ' 

AMMOKX^  Li«.OK.<;  Earthy  Salt£|^e-pt , 

j      Baryta.  ' 

i  Metallic  Salts.  < 

(  Potass,  Soda,  and  their 

{Carbonates.      Mag- 
nesia. 
Acids. 
Limewater. 
Metallic  Salts. 
'Alkalies,       especially* 
their  Carbonates.      i 

Limewater.  ■< 

Alum, and  Bisulphates. 
Neutral  Sulphates. 
Acids  (Mineral). 
Acids,    Tartaric    and' 
Citric.  ( 

Acetic  Acid. 
Bichloride  of  Mercury. 

Acetate  of  Lead.  ■< 

Do.,  with  Acetic  Acid.  < 

Infusion,  Decoction, 
and  Tincture  of 
Bark. 

Astringent  Vegetable 
Infusions. 


Results. 

Ammoniacal  Salts,—*-  with  Acetic  Add-  f 

Ammonia  f  by  the  Caustic  Alkalies ;  and 
Carbonate  f  by  the  Carbonates ;  with  Ace- 
tates of  the  bases.-»- 

Ammonia,  f  and  Acetate  of  Lime.-*- 

Ammonia-Acetate  of  Magnesia,-^  and  'Am- 
monia, "f 

No  effect. 

No  ^ect. 

No  ^ect. 

Crystalline  Precipitate  oi  Acetate  of  Silver, 
soluble  in  water. 

Carbonate  of  Lead,  |  from  the  Carbonic  Acid 
diffused  through  the  solution. 

Carbonate  of  Lime,  |  and  Ammonia,  f 

Ammonio-Chloride  of  Mercury.  J, 

Sesquiotide  of  Antimony.  ^ 

Protocarbonate  of  Iron.  | 

Carbonate  of  Zinc.  ^ 

Carbonate  of  Silver.  \. 

Carbonate  of  Lead,  \.  *and  Ammonio-Acetate 
of  Lead.-*- 

Acetate  of  Lime,-*-  without  at  first  any  evo- 
lution of  Ammonia,  but  the  continued  ad- 
dition of  Limewater  will  eventually  elimi- 
nate it.  f 

Citrate  of  Lead,  |  and  Acetate  of  Ammonia--*- 

Ammonia-Citrate  of  Iron.— *■ 

Ammonio-Citrate  of  Magnesia,— ^  and  Ammo- 
nia, f 

Ammonia,  f  and  Chlorides  of  the  respective 


CARBONAS. 


Antimonii  Potas- 
Sio-Taetras. 
Tartar  Emetic. 


'jocmpti  NwifA*.  {  ^p4"s  ^""^  ^^^'  ^^- : 


Chlorine,  f  and  Nitrate  of  Ammonia.—*- 
Hydrochloric  Acid,  'f  and  Sulphate  of  Ammo- 
nia.—*' 
Ammoniacal  Salts,  with  the  Acids  ;-»■  Double 
Salts,  with  Acidulous  Salts  in  many  cases. 

The  Earth,  4-  and  an  Ammoniacal  Saltfoimed 
with  its  respective  Acid.->- 

In  most  cases  the  precipitation  of  the  Metal- 
lic Oxide  in  the  state  of  Hydrate. 

By  the  abstraction  of  its  Carbonic  Acid,  'is 
rendered  more  pungent. 

Ammoniacal  Salts,-^  and  Carbonic  Acid,  f 

Ammonia,  f  and  Carbonate  of  Lime.  | 

Commonly  Metallic  Carbonates.  | 

Sesquioxide  of  Antimony,  ^  and  Alkaline  Tar- 
trates.—*- 

Sesquioxide  of  Antimony,  \  and  Tartrate  of 
Lime.  \. 

Sulphate  of  Antimony.  | 

No  Decomposition. 

Sesquioxide  of  Antimony.  ^  * 

A  slight  haze  in  the  solution,  but  no  precipi 
tate. 

No  Precipitate. 

Calomel,  j  and  Chloride  of  Antimony.  \. 

Tartrate  of  Lead,  |  and  Acetate  of  Anti 
tnony.—*- 

No  Precipitate;  probably  an  Aceto-Tartraie 
of  Lead  formed.^- 

Mutual  Decomposition,  Tannate  of  Anti- 
mony, ~\.  &c. 

White  Tannate  of  Antimony,  l  or  the  solu 
tion  rendered  muddy. 

Chloride  of  Silver.  \, 


*  The  sulphuric  acid  must  te  added  in  large  excess  taredissolve  it. 
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Substances. 


Aroenti  Nitras.  < 


BELLADONiNA. 

Hyoscyamus  ? 
Stramonium  ? 


Bismuth     Trisni- 

TEAS. 


Calcii     Chloridi 
Liquor. 


Incompatibles.  Results. 

( Caustic    Fixed   Alka- 1 

lies.  \  Oxide  of  Silver,  j 

Limewater.  ) 

^  kaUes.'^*^  ^'^^^  ^^'  \  C<^rhona''  of  Silver.  | 

Ammoni  i  Oxide  of  Silver,  \.  but,  if  in  excess,  .Amm(mi<^- 

^'  I      Nitrate  of  Silver. -*^ 

Soluble  Chlorides.        i 
Hydrochlorates.  S  Chloride  of  Silver,  j 

Hydrochloric  Acid.       ) 
Sulphuric    Acid    and  )  Sulphate  of  Silver,  if  concentrated,  which 

Sulphates.  j     dissolves  on  the  addition  of  water. 

Phosphoric  Acid.  No  effect. 

Phosphates    of  Soda,  )  p;,^^^;,^,,  „j-  5,7,^^  ^  ^^^  ^4,,,^,,  „y  g^^^^ 

Tartrate  of  Potass.  Tartrate  cf  Silver,  \.  and  Acetate  of  Potass.-* 

Carbonate   of  Ammo-  )  Carbonate  of  Silver,  ^  and  Nitrate  of  Ammo- 
nia. S      nia.—^ 

Solution  of  Soap.         | '^'S's-S''"  ""^  ^''''''"^  ^""^  ^'''""'  ""^ 

^  Po£°^^''^""^  °^  }  ^"^''*  '"f  '^"''^"■'  ^  ^"^^  '^''"^'  "-f  Pota^s..^ 
Hydrocyanic  Acid.  Cyanide  of  Silver,  \.  and  Nitric  Acid. 

Iodide  of  Potassium.        Iodide  of  Silver,  ],  and  Nitrate  of  Potass.-* 
Astrmgent    V^egetable  )  ri 
>.     Infusions.      ^  \Deco^ipos,t,on. 

I  ^Innons''^"'^^^  ^°'  i  Decompose  Atropia,  and  render  it  inert.* 

i  Hydrate  of  Bismuth,  \.  and  Nitrate  of  Ammo- 
I      Ilia.-* 
Potass  and  Soda.         \  Hydrate  cf  Bi.'^muth,  ;  and  Nitrate  of  Potass, 

I      or  Soda.—*- 
Nitric  Acid.  Nitrate  of  Bismuth.-*- 

[.  Vegetable  Astringents.     No  immediate  effect. 
(  Sulphuric  Acid  and  its  1 

Salts  (except  that  of  >  Sulphate  of  Lime,  l 
Lime).  j 

Potass  and  Soda.  \  ^'"^'  ^  ^""^  ^"''"'^'  "f  Potassium,  or  So*- 

)  Carbonates  of  Potass  )  Carbonate  of  Lime,  \.  and  Chloride  of  Potaa- 
*      and  Soda.  J     siuin,  or  Sodium.—*- 

Ammonia.  No  effect. 

Carbonate   of  Ammo- )  Carbonate  of  Lime,  4.  and  Hydrochlorate  of 

nia.  )      Ammonia.- 

Carbonate  of  Magne- 
sia. 

/Acids   and  Acidulous ^  ■u„^^„„  o  ?#     er 
a  u  Vanous  Salts  of  Lime. 

Salts,  e.  g.,  •' 

and  Chloride  of 


i     lutions. 
'  Ammonia. 


^'  >  No  effect. 


Calcis  Liquob.    < 


Nitric 

Hydrochloric 

Acetic  Acid 

Phosphoric 

Tartaric 

Citric 


Nitrate,—*-  Acetate  of  Lime,- 
Calcium.—*- 


Phospkate,  ^ 
Lime.  ^ 


Tartrate,  i    and     Citrate     of 


Alkaline  Carbonates. 
Sesqui-carbonate      of 

Ammonia. 
Soap. 

Vegetable  Astringents. 
Alum. 


Hydrochlorate  of  Am-  )  ^j^^^^^  ^^  Calcium,-*  and  Ammonia.  T 
monia.  ) 

Carbonate  of  Lime,  J,  and  Caustic  Alkalies.-* 

>  Carbonate  of  Lime,  |  and  Ammonia,  f 

Stearate,  Margarate,  and  Oleate  of  Lime.  ^ 
Tanno-g'iUate  of  Lime.  ^ 

Hydrat:  of  Alumina,  J.  and  Sulphate  of  Lim^.-*- 

Sulphates  of  Iron  and  )  Hydrated  Oxides  of  Iron  and  Zinc,  |  and  Sul- 

Zinc.  )      phate  of  Lime.-*- 

Sulphate  of  Magnesia.  I -Hg"^'/ J/  -Va^«»ia,|  and    Sulphate   of 

*  Bnindes  had  detected  a  vegetable  alkali  in  Belladonna,  which  he  termed  Atropina.  Succeeding 
chemists,  not  being  able  to  find  this  alkali,  denied  its  existence,  until  Runge  explained  their  failure, 
by  showing  that  a  caustic  alkali  which  they  had  employed,  even  though  weak,  was  capable  of  decom- 
posing Atropina.  By  substituting  magnesia,  he  not  only  obtained  it  from  Belladonna,  but  from  Hyoscy- 
amus and  Stramonium;  and  he  has  shown  that  the  properlit  s  of  these  three  bodies  so  resemble  each 
other,  as  to  make  it  highly  probable  that  they  contain  one  common  principle  of  activity. 
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Substances. 
Calcis  Liquor. 


Cketa  Pr^paea- 
TA.  Hydrargymm 
cum  Greta.  Con- 
fectio  Aromatica. 
Mistura  Cretae  C. 


Tncompatihles.  Results, 

f  Chloride  of  Mercury.  {  ^^^^J^^'ft  ""^  ^"^'^'  ^  ^"^  ^^^'"''^'  "^  ^"'' 
1  Bichloride  of  Mercury.  \  ^^''°^'^'  of  Mercury,  |  and  Chloride  of  Col- 
y  Nitrate  of  Silver.  Oxide  of  Silver,  |  and  Nitrate  of  Lime.-i- 

r  Acids   and  Acidulous  )  q^i^^^,^^  g^^    ^^^  Carbonic  Acid,  i 
Salts.  5  ' 

<  Alum.  Sulphate  of  Lime,  J,  and  Carbonic  Acid,  "f 

r  Sonif  °^'^  °^  ^^'  \  ^^^'"'  ^""^  ^^^y  ^^'^^'  decomposition. 


f  Acids. 


CUPEI      Ammonio- 
Sulphas. 


(  Cupreous  and  Ammoniacal  Salts,-*-  with  Car' 
(      bonic  Acid,  f 


GuPEi  Sulphas.  < 


Potass  and  Soda. 
Limewater. 


Fixed  Alkalies. 

Ammonia. 

Sesquicarbonate 
Ammonia. 


Feeri     Ammonio- 
Chloeidum. 


\  Sulphate  of  Potass  and  Soda,  with  a  Cupreous 
(      Compound,  |  and  Ammonia,  f 
5  Sulphate  of  Lime,—*-  Ammonia,  f  and  a  Cup't- 
\      ous  Compound,  i. 

I  Hydrated  Oxide,  |  or  Disulphate  of  Copper,  ^ 
<      according  to  the  proportion  of  the  precip- 
(     itant. 
A  perfect  Solution  of  Ammonio- Sulphate. 

{Carbonate  of  Copper,  \.  and  Sulphate  of  Am.- 
monia;^>-  or,  should  the  Sesquicarbonate 
be  in  excess,  an  Ammonio- Sulphate  of  Cop- 
per,-*- and  Carbonic  Acid,  f 
Carbonate    of  Potass  )  Carbonate  of  Copper,  |  and  Stdphate  of  Potass, 

or  Soda.*  )      or  Soda.—y 

Bichloride  of  Mercury.    No  effect. 

Arsenite  of  Potass.  Arsenite  of  Copper,  \.  and  Sulphate  ofPotass.-*- 

Nitrate  of  Silver.  Sulphate  of  Silver,  j.  and  Nitrate  of  Copper.-*- 

,^  Acetate  of  Lead.  Acetate  of  Copper,-^  and  Sulphate  of  Lead.  4. 

/•.,,,.  J  ,.1.   ■    ^        (  Sesouioxide   of  Iron,  i  Alkaline    Chlorides,—*- 

Alkahes  and  their  Car-  ^     ^^^   -^  ^u^-^^,-  ^e  added  in  excess,  Ammo- 

(      ma.  J 
As  above,  but  with  Chloride  of  Calcium.-*- 

>  Tanno-gallate  of  Iron.  J. 


bonates 

■>  Lime. 

Astringent    Infusions 
I,     &c. 

Potass  and  Soda. 


Febei  Iodidum.   < 


--\ 


Feeri     Potassio- 
Taeteas. 


Feeei  Sesquioxy- 

DUM. 


FeeeiSesquichlo- 

RIDI  TiNCTURA. 


Limewater. 

All  substances  incom 
patible  with  Sul 
phate  of  Iron. 

'  Acids,  Mineral. 

Limewater. 
Ammonia  and  its  Ses- 
quicarbonate. 


J  Hydrated  Protoxide  of  Iron,  |  and  Iodide  of 
\      Potassium,  or  Sodium.-*- 
j  Hydrated  Protoxide  of  Iron,  |  and  Iodide  of 
\       Calcium.—*- 


See  Ferri  Sulphas. 


Bitartrate  of  Potass,  \.  and  Pernitraie,  Per- 
sulphate, or  Perchloride  of  Iron.-*- 
Tartrate  of  Lime,  |  and  Sesquioxide  of  Iron.  \ 

\  No  effect^  at  any  temperature. 

■n  (No  effect,  unless  heated, ll  and  then  the  Caus- 

Potass,      Soda,      and)      tic,  but  not  the  Carbonated  Alkalies,  will 
their  Carbonates.       )      give  Alkaline  Tartrates,-*-  and  Sesquioxide 
\     of  Iron.  \. 
,  Vegetable  Astringents.     Tanno-gallate  of  Iron,  j 

{Nitric  Acid.  Pernitrate  of  Iron.-* 

Hydrochloric  Acid.  Sesquichloride  of  Iron.-*- 

Sulphuric  Acid.  Persulphate  of  Iron.->- 

Acidulous  Salts,  as  Bi-  )  Persulphate     of    Iron,-*  and    Sulphate    «f 
sulphate  of  Potass,    j     Potass.-*- 
(  Alkalies  and  their  Car-  )  -Hydrated  Sesquioxide  of  Iron,  |  and  Chlorides, 
bonates.  )     or  Hydrochlorates  of  their  bases.->- 

Limewater,  Carbonate  "i 
of  Lime,  Magnesia,  >  As  above. 
and  its  Carbonate,     j 
Solution  of  Gum.  Precipitation  in  Gelatinous  fiahes.  \. 

^  Vegetable  Astringents.     Tanno-gallate  of  Iron. 


*  M.  Benoist  gave  the  different  salts  of  copper,  together  with  carbonate  of  soda,  to  animals,  and  in 
every  case  it  proved  inert. — Journ.  de  Chem.  Mid. 

I)  Klaproth  first  noticed  the  important  fact,  that  the  presence  of  a  certain  proportion  of  tartaric  acid 
in  any  of  the  aci-d  solutions  of  oxide  of  iron  prevented  precipitation  by  an  alkali. 

II  It  is  on  this  account  that  ammonia  is  preferred  to  the  fixed  alkali,  in  the  preparation  of  Fern  Po- 
tassio Tart.,  for  neutralizing  any  excess  of  acid. 
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Substances. 


Fbbbi  Sulphas. 


Incompatible  s, 
f  Nitric  Acid. 

Potass  and  Soda. 


Results. 
Persulphate  of  Iron,  \.  and  Nitric  Oxide,  -f 
(  Hydrated  Protoxide  of  Iron,  [  and  Sulphate  of 
I      Potass,  or  Soda.-^- 
Carbonates  of  the  Al-  )  Protocarbonate   of  Iron,  |   and  Alkaline  Sul- 
\     j)hates.—h 
K  Hydrated  Protoxide  of  Iron,  ].  and  Sulphate 


kalies 
Limewater. 
Nitrate  of  Potass. 
Tartrate  of  Potass. 


\ 


I   and    Sulphate  of 


Fkrri  Mistusa 
cohposita. 


Acetate  of  Lead. 
Biborate  of  Soda. 
Iodide  of  Potassium. 
,  Vegetable  Astringents, 

(Acids. 
Salts. 
Nitric  Acid. 


GUAIACI  TlNCTUEA 
COMPOSITA. 


Hydrargyri 

Chloridum. 

Calomel. 


of  Lime.- 
No  effect  when  dilute. 
Prototartrate    of   Iron, 

Potass.-^ 
Acetate  of  Iron,  and  Sulphate  of  Lead. 
Borate  of  Iron,  4.  and  Sulphate  of  Soda.-*- 
Iodide  of  Iron,-^  and  Sulphate  of  Potass.-*- 
Tanno-gallate  of  Iron.  I 
Acidulous  )  Salts  of  Protoxide  of  Iron,  or  Double  Salts, 
5      and  Carbonic  Acid,  f 

j  Peroxidation  of  the  Protocarbonate,  Pemitrate 
\      of  Iron,*—*-  and  Carbonic  Acid,  f 
(^  Astringent  Infusions.        Tanno-gallate  of  Iron.  [ 
^  Water.  Guaiac  Resin.  \ 

Nitric  Acid.     Spirit  of  )  The  Guaiac  Resin  separated  into  coagulated 

Nitric  iEther.  j      masses  of  a  bluish-green  colour. 

Acids   and   Acidulous  \  Ammoniacal  Salts  of  the  respective  acids  ;->• 
Guaiac  Resin,  I  and  Carbonic  Acid,  f 
Ammoniacal  Salts  of  the  respective  acids  ;->• 
Carbonates  of  the  Earths,  [  or  Metallic  Ox- 
ides, \.  and  precipitation  of  them  with  the 
Guaiac  Rtsin. 
S  Hydrochlorate  of  Ammonia,-*-  and  Bichloride 
\      of  Mercury.— * 

\  Partial  decomposition — Chlorides  of  the  Met- 
^  (      als,-*  Ammonia,  f  and  a  yellow  residue.-* 

'Ammonia,  Potass,  So-  }  Protoxide  of  Mercury,  |  and  Chloride  of  Po- 
da,  and  Lime.  )      tassium.  Sodium,  or  Calcium.-*- 

Hydrochlorate  of  Am-S 
monia,  Chlorides  of  (  A  small  portion  of  Bichloride,-*  and  separa- 
Potassium  and  Sodi-  (      tion  of  Metallic  Mercury,  j 
um.  J 

Carbonate  of  Ammo-  i  Protoxide  of  Mercury,  |  and  Hydrochlorate  of 

nia.  J      Ammonia.—* 

r^  -u  t  ^t  r>»».oa  (  Similar  in  kind  to  the  results  produced  by 
I  Carbonates  of  Potass  \  ^^^  ^^^^^^-^  alkalies,  but  slower  in  taking 
S      and  Soda.  ^     ^^^^^^  ^^^  j^^^  ^^^^^^^ 


{      Salts. 

Earthy   and   Metallic 
Salts. 


Hydrargyri  Am-  J  Hydrochloric  Acid. 
"°'''°-C»^°'^'^""- 1  Potass  and  Soda. 


Nitric  Acid 
Salts  of  Iron. 

Lead. 

Copper. 

Iodide  of  Potassium 


Bichloride,-*  and  Nitrate  of  Mercury. - 


Ino 


effect. 


Soaps. 
,  Bicarbonate  of  Potass 

( 


Hydrargyri  Bi- 

chloridum. 
Corrosive   Sublimate. 


Potass, 
Lime. 


Soda,     and 


t  Protiodide  of  Mercury,  |  and  Chloride  of  Po- 
\      tassium.—* 
No  effect. 

No  decomposition.  Unless  heated. 

( If  the  alkalies  be  in  excess,  yellow  Hydrated 

Binoxide  of  Mercury ;  J,    but  if  deficient  in 

quantity,  reddish  Oxychloride  of  Mercury,  | 

together  with  the  Chlorides  of  the  bases 

V     of  these  alkaline  bodies. -> 

r,    , „,„„  ^f  p„»-,-,o  I  Either  Stib-oxychloride,  or  a  mixture  of  Oxy- 

Carbonates  of  Potass  \     ^^^^^.^^  ^J  Binoxide  of  Mercury,  [   and 

ana  soaa.  ^      Chlorides  of  Potassium,  or  Sodium.-* 

Carbonates  Of  Lime.    |  ^^^f^^'  "-^  Mercury,  iznd  Chloride  of 

Ammonia.  Ammonio-Chloride  of  Mercury.  | 

Carbonate   of  Ammo-  }  Ammonio-Chloride  of  Mercury,  I.  and  Hydro- 
ma.  )      chlorate  of  Ammonia.-* 

^  Antimolr'^'^     "^  \  ^"^'^'''  ^  ^"*^  ^'^'""'^^  "^  Antimony.  I 

Nitrate  of  Silver.         \  ^^^'^^'  "f  ^'^"""^  ^  ^'^^  ^'"''"'''''  "^  ^'" 
\      cury.—* 


*  If  a  solution  of  sulphate  of  iron  be  long  exposed  to  the  air,  a  Disulphate  of  the  Peroxide  falls  down 
in  the  state  of  Hydrate,  of  an  ochreous  colour.  This  may  be  prevented  by  the  previous  addition  of  a 
few  drops  of  dilute  sulphuric  acid.  For  the  same  reason,  unless  the  water  has  been  recently  boiled, 
the  air  which  it  contains  will  render  the  solution  of  the  sulphate  turbid. 
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Substances.  Incompatibles. 

Acetate  of  Lead. 

Hydrochlorate  of  Am- 
monia, Chloride  of 
Sodium. 


Hydeaegyei  Bi- 

chlokidum.       •^ 
Corrosive  Svblimate, 


Hydeaegyei     Bi- 

noxydum,  and 
Hydeaegyei  Ni-' 
tkico-oxydum. 


Hydrargybi  Oxy- 

DUM. 


Hydeaegyrum 
(cum  Creta). 


Hydeaegyei  Iodi 
dum. 


Hydeaegyei  Bino 

DIDUM. 

lODINIUM     {Spiritu- 
ous solution  of). 

Ipecacuanha  Vi- 

NUM. 


Magnesia. 


Maonesi.^  Carbo- 

NAS. 


MAGNESIiE  SUL-     , 
PHAS  » 


Soaps. 

Albumen. 
Gelatin. 

Decoction  of  Bark. 

Infusion  of  Tea. 
Fixed  Oils. 
,  Iodide  of  Potassium. 

Hydrochloric  Acid. 

Nitric  Acid. 

Sulphuric  Acid. 

'  Hydrochloric  Acid. 
Acetic  Acid. 

Nitric  Acid. 

,  Sulphuric  Acid. 

Acetic  Acid. 

Sulphuric  Acid. 

Alum. 

Nitric  Acid.  {If  very 
dilute.) 

Nitric  Acid.  {If  mod- 
erately strong.) 

Hydrochloric  Acid. 

(  Sulphuric,  Nitric,  and 
I  Hydrochloric  Acids, 
J  and  Iodide  of  Potas- 
I      slum. 

\^  Chloride  of  Sodium. 
t  Sulphuric,  Nitric,  and 
Hydrochloric  Acids, 
/      and  Iodide  of  Potas- 
I      slum. 

l^  Chloride  of  Sodium. 
)  Starch  {Aqueous  solu- 
5     tion  of), 
i  Tincture  of  Galls. 
}  Vinegar. 
( Acetate  of  Lead. 
/"Acids  and  Acidulous 

Salts. 
-(  Metallic  Salts. 
I  Hydrochlorate  of  Am- 
V,     monia. 

^  Acids   and  Acidulous 
Salts. 
Metallic  Salts. 
Hydrochlorate  of  Am- 
monia. 
Liraewater. 

Bitartrate  of  Potas*. . 
Ammonia. 
Acetate  of  Lead. 
Chloride  of  Calcium. 
Limewater. 


Results. 
If  the  solutions  be  strong,  ChlondeofLead,  I 
and  Peracetate  of  Mercury.-* 

Very  soluble  double  Salts. 

Stearates,  Oleates,  and  Margarates  of  Mer- 
cury, \.  and  Chlorides  of  Potassium,  or 
Sodium.—*- 

Copious  Precipitation. 

No  effect. 

Muddy  Precipitate  containing  Mercury,  j. 
Probably  a  triple  compound. 

An  abundant  Precipitate  of  a  fawn  colour. 

No  effect. 

Biniodide  of  Mercury.  ^ 

Bichloride  of  Mercury,-*  and  with  crystals 
of  the  same. 

Pemitrate  of  Mercury.— *■ 

Svbpersulphate,  Persulphate,  or  Bipersulphate, 
according  to  the  relative  quantities  em- 
ployed. 

Protochloride  of  Mercury,—*-  and  Water. 

Protacetate  of  Mercury,-*  and  with  crystals. 

Solution  of  the  Protonitrate,  if  the  acid  he 
dilute  ;  and  of  Pemitrate,  if  strong. 

Protosulphate  of  Mercury.  | 

Mercury,  I  Acetate  of  Lime,—*  and  Carbonic 
Acid,  f 

Sulphate  of  Lime,  |  Mercury,  \.  and  Carbonic 
Acid,  f 

Sulphate  of  Lime,  |  Mercury,  I  and  Hydrate 
of  Alumina.  \. 

Protonitrate  of  Mercury,-*-  and  Nitrate  of 
Lime,-*-  with  Carbonic  Acid,  f 

Pemitrate  of  Mercury,—*  and  Nitrate  of 
Lime,-*-  with  Carbonic  Acid,  f 

Chloride  of  Calcium,—*  Metallic  Mercury,  and 
Carbonic  Acid,  f 

>  Slightly  soluble  in 
Insoluble  in  solution  of. 
Soluble  in  solutions  of. 

Totally  soluble  in  solution  of. 
)  Iodide  of  Starch,  of  a  characteristic  blue 
5     colour. 

Tanno-gallate  of  Emeta.  J. 

Acetate  of  Emeta  (comparatively  inert). 

Precipitate. 

>  Various  Magnesian  Salts.-* 

Ditto,  with  Metallic  Hydrates  or  Oxides.  | 
)  Chloride  of  Magnesium  and  Ammonia,—*  with 
)      Amrrumia.  f 

>  Magnesian  Salts,—*  with  Carbonic  Acid,  f 

Metallic  Carbonates.  J. 
)  Chloride  of  Magnesium  and  j4mmonm,—>- with 
)      Carbonate  of  Ammonia,  "f 

Carbonate  of  Lime,  \  with  Magnesia.  I 
j  Tartrate  of  Magnesia  and  Potass,  and  Car- 
I      bonic  Acid,  "f 

\  Magnesia,  |  together  with  a  double  Salt  of 
\      Magnesia  and  Ammonia.-* 
\  Sulphate   of  Lead,  j  and    Acetate   of  Mag- 
\      nesia.—* 

I  Sulphate  of  Lime,  j  and  Chloride  ofMagne- 
(      sium.—*  I 

\  Hydrate    of  Magnesia,  \.  and    Sulphate   of 
\      Lime.-* 


A    SYNOPSIS    OF    INCOMPATIBLE   SUBSTANCES. 


313 


Substances. 


Magnesia  Sul- 
phas. 


MisturaCascaril- 
LjE  Composita. 


Incompatibhs.  Results. 

/"Potass   and   Soda,   or  )  Hydrate,  or  Carbonate  of  Magnesia,  ^  Sind  Sul- 
I      their  Carbonates.       j     phates  of  the  Alkalies.-*- 
<(  Bicarbonate  of  Potass,  i 
I      and  Sesquicarbonate  >  No  decomposition. 
^     of  Soda.  ) 

^Alkalies,  their  Carbo-"\ 

nates,    Earths    and 

their       Carbonates,  |  Acetates  of  the  respective  Bases ;  together 

and  whatever  is  gen-  )•     with  Benzoates.      Tanno-gallate    of  Ir<m. 

erally    incompatible  i      See  Infxis.  Cascarillce. 

with  Acids.     Salts 

of  Iron.  ) 

f  Ammonia.  Morphia,^  ^xlA  Acetate  of  Ammonia.-*- 

I  Alkaline  Carbonates.       Carbonate  of  Morphia.  | 


Mokph:^  Ac™.    Substar^esmcc^u- 

Opium,  except  Ace- 
V     tate  of  Lead. 

{Acetate  of  Lead. 
Ammonia. 
Alkaline  Carbonates. 


Potass.^  Acetas.  < 


Mineral  Acids.  {Infus. 
Rosce  Comp.) 

Sulphate  of  Soda. 

Sulphate  of  Magnesia.  < 


and 


Tartaric  Acid. 

Many    Metallic 

Earthy  Salts. 

Limewater. 
Acids. 


Chloride  of  Calcium. 


See  Infusion  of  Opium. 

Chloride  of  Lead,  J,  and  Acetate  of  Morphia.-*- 
Morphia,  $  and  Hydrochlorate  of  Ammonia.— *- 
Carbonate  of  Morphia,  |  and  Chlorides  of  their 

Bases.—*- 
S.ulphate,  or  Nitrate  of  Potass,  or    Chloride 
of  Potassium,-*-  with   disengaged  Acetic 
Acid,  t 
Sulphate  of  Potass,  and  Acetate  of  Soda.-*- 
Sulphate  rf  Potass,  and  Acetate  of  Magne- 
sia.—*■ 
Bitartrate  of  Potass,  |  and  Acetic  Acid,  f 


Potass.*:   Arseni- 
Tis  Liquor. 


(  Arsenite  and  CarboiMte  of  Lime,  [  with  Pot- 

\      ass.-*- 

\  PotcHs  Salts  of  the  acids  employed,  and  So- 

<     lutions  of  Arseniotis  Acid  in   the  same 

(     acids. 

^  Arseiiite  and  Carbonate  of  Lime,  I  and  Chlo- 

I      ride  of  Potassium.— *■ 

Sjilphatc  of  Potass,-*-  and  Arsenite  and  Car- 
bonate  of  Magnesia.  | 

Sulphate  of  Potass,  and  Arsenite  of  Alumina. 

Arsenite  of  Iron,  |  and  Siilphate  of  Potass. 

Arsenite  of  Iron,  and  Iodide  of  Potassium. 

Arsenite  of  Silver,  \.  and  Nitrate  of  Potass.-*- 


Sulphate  of  Magnesia.  < 

Alum. 

Sulphate  of  Iron. 
Iodide  of  Iron. 
Nitrate  of  Silver. 

"Ide^inron^^"*^"'"^"  \  -^"""'^  ''■^^'''"'  ^  ""'"^  ^"""^ 
Infusion  and  Decoction  f 
,     of  Bark.  < 

Potass.*:  Bicakbo-  )  Nearly  similar  to  the  Carbonate,  except  that  it  does  not  precipitate 
NAS.  )  _  Sulphate  of  Magnesia. 


Potass.*:     Bitar- 

TBAS. 


'  Limewater. 
Ammonia. 

Acetate  of  Lead. 

Carbonate  of  Potass. 

^  Carbonate  of  Soda. 


Tartrate  of  Lime,  \,  and  Potass.-^ 
Potassio-  Tartrate  of  Ammonia.—*-* 
Tartrate  of  Lead,  |  Acetate  of  Potass,-*-  with 

Acetic  Acid.—*- 
Tartrate  of  Potass,-*-  and  Carbonic  Acid,  f 
Potassio- Tartrate  of  Soda,-^   and    Carbonic 

Acid,  t 
Tartrate  of  Magnesia  ?  |  and  Tartrate  of  Poi- 

ass.- 


Magnesia. 

f,   .  L   X      /•  nr  $  Sulphate  of  Potass,-*-  and  Bitartrate  of  Mag- 

Sulphate  of  Magnesia.  ^     nesia.i'-i^ 


Potass.*;     Carbo- 

nas. 
{Decoct.  Aloes  Comp.) 


Potass.*:  Citras. 


Salts  of  Potass,  with  Carbonic  Acid,  f 
Carbo7iatesl)  of  the  respective  Metals,  |  with 

Salts  of  Potass. 
Carbonate  of  Lime,  |  and  Solution  of  Potass. 
Carbonate  ^  Magnesia,  \,  and  Sulphate  of  Pot- 
ass.—*- 
Hydrochlorate  of  Am-  j^  Chloride  of  Potassium,-*-  and   Carbonate  of 
^     monia.  )      Ammonia.— *- 

)  Salts  of  Lime,  Lead,  i  Citrates  of  the  respective  Bases,  J.  with  Salts 
J     and  Silver.  )     of  Potass  with  the  Acids. 


(  Acids, 
Metallic  Salts.  | 

Limewater. 
Sulphate  of  Magnesia,  i 


*  A  very  soluble  and  laxative  salt  much  used  on  the  Continent. 

I)  Except  where  the  metallic  base  is  a  sesquioxide,  when  the  precipitate  will  be  ahydratcd  oxide. 

R  R 
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Substances 
PoTASSiJE  CiTEAS. 


PotassjE  Nitras. 
Nitre. 


V     heated.) 

(ah  Acids.^ 

Potass^  Tarteas.^  Limewater. 

j  Acetate  of  Lead, 
(Nitrate  of  Silver. 

Tartaric  Acid. 

Acetate  of  Lead. 

Nitric  Acid. 


Incompatibles.  Results. 

Sulphuric  Acid.  Sulphate  of  Potass,— ^-  and  Citric  Acid.—*. 

/  .-,  j  Sulphate  of  Potass,— y-  with  Nitrate  of  Alu' 

^^^^-  \      mina.^ 

Sulphate  of  Magnesia,  j  ^fSl,"-^  Potass,-y  with  Nitrate  of  Ma^- 

A«-  ,.  n-     o   1  1.  4.  i  Sulphate  of  Potass,-*-  with  Nitrates  of  the 

Metallic  Sulphates.      {     iletallic  Oxides.^^ 

Sulphuric  Acid.  Sulphate  of  Potass,— *■  and  Nitric  Acid,  f 

J  r  T>        n i  The  Sulphuric  Acid  is  too  dilute  to  effect 

Infusum  Rosffi  Comp.  |     ^^^  decomposition  of  the  Nitre. 
Hydrochloric  Acid.  (If  \  Chloride  of  Potassium,-*-  with  Chlorine,  f  and 


Potassje    Sul- 
phas. 


Hydrochloric  Acid.       < 

Chloride  of  Calcium.    < 

Bichloride  of  Mercury. 

Nitrate  of  Silver. 
,  Sulphate  of  Magnesia. 
^  Acids   and  Acidulous 
Salts. 


PoTAssiE  Liquor. 


Earthy   and 
Salts. 


Metallic 


POTASSII  lODIDUM.  < 


PLUMBI  ACETAS.     < 


J      Nitric  Oxide,  f 

<  Bitartrate  of  Potass,  \.  and  Salts  of  Potass 

\     with  the  respective  Acids.->- 
Tartrate  of  Lime,  |  and  Potass.— >■ 
Tartrate  of  Lead,  |  with  Acetate  of  Potass.-*- 
Tartrate  of  Silver,  |  and  Nitrate  of  Potass.-*- 

{  Bitartrate  of  Potass,  j.  and  Bisulphate  of  Pot- 

\      ass  ? 
Sulphate  of  Lead,  |  and  Acetate  of  Potass.-*- 

(  Bisulphate  of  Potass,-^  with  Nitrate  of  Pot- 

\      ass.-*- 

I  Bisulphate  of  Potass,-*-  with  Chloride  of  Po- 

\      tassium,^*  > 

\  Sulphate  of  Lime,  \.  with  Chloride  of  Potas- 
sium.—*- 
No  effect. 

Sulphate  of  Silver,  \.  and  Nitrate  of  Potass.-*- 
Double  Sulphate  of  Potass  and  Magnesia.-* 

>  Neutral  Salts. 

Neutral     Salts    of    Potass,    and   Hydrated 
Earths,  [   or    Metallic     Oxides,  [   or   Hy- 
.  (      drates.  J. 

\  Carbonate  of  Ammo-  )  Carbonate  of  Potass,-*  and  Ammonia,  f 
nia.  )  J  '  I 

Acetate  of  Ammonia.       Acetate  of  Potass,-*  and  Ammonia.  \ 

Hydrochlorate  of  Am-  )  Chloride  of  Potassium,-^  and  Ammonia,  t 
V     monia.  J  ■' 

Starch  {with  an  acid).       Iodide  of  Starch.  ^ 

Acetate  of  Lead.  Iodide  of  Lead,  J,  and  Acetate  of  Potass.-* 

Ti-  1.1      J      rur  <  Biniodide  of  Mercury,  ±  and  Chloride  of  Po' 

Bichloride  of  Mercury.^      to^.m^n.^- 

Tartaric  Acid.  Iodine,  \.  and  Bitartrate  of  Potass.  \. 

Metallic  Salts.  Metallic  Iodides,  |  and  Salts  of  Potass.-*- 

All  Acids,  and  Acidu- ) 

lous    Salts   (except  >  Iodine,  J,  and  the  respective  Salts  of  Potass. 

Bitartrate  of  Potass). ) 
Ammonia,  and  its  Car-  )  Hydrate,  or  Carbonate  of  Lead,  I  and  Acetate 

bonate.  j      of  Ammonia.-*- 

Potass,  and  its  Carbo-  )  Hydrate,  or  Carbonate  of  Lead,  |  and  Acetate 

nate.  )      of  Potass.-*- 

Tartaric  Acid.  Tartrate  of  Lead,  \.  and  Acetic  Acid,  f 

Tartrate,    and    Bitar-  J  Tartrate  of  Lead,  i  and  Acetate  of  Potass,-* 

trate  of  Potass,  J     and  Acetic  Acid.-* 

Citric  Acid.  Citrate  of  Lead,  |  and  Acetic  Acid,  f 

Sulphuric  Acid.  Sulphate  of  Lead,  j  and  Acetic  Acid,  f 

Alkahne  and  Metallic  )  Sulphate  of  Lead,  J.  and  Alkaline  or  Metallic 

Sulphates.     Alum.     5      or  Earthy  Acetates.-* 
Limewater.  Hydrate  of  Lead,  |  and  Acetate  of  Lime.-* 

}  Iodide   of  Lead,  |    {soluble   in  Potass),   and 
)      Acetate  of  Potass.-* 
Tanne-gallate  of  Lead.  ^ 
Meconate  of  Lead,  | 


Iodide  of  Potassium. 

Tincture  of  Galls. 

Infusion  of  Opium. 

Albuminous  Liquids, 
and  various  Vegeta- 
ble Infusions. 


Precipitates. 


*  Nitrate  of  Silver  produces  no  disturbance  in  a  solution  of  Nitrate  of  Potass ;  nor  does  the  Sulphate 
r)/  Soda,  except  partially,  at  the  temperature  of  32  degrees. 

i)  M.  Dive  observed,  that  even  carbonic  acid,  when  passed  in  a  current  through  the  tartrate  of  potass, 
by  abstracting  and  uniting  with  one  half  of  the  base,  converts  it  into  Bitartrate  ;  and  he  thus  explains 
the  formation  of  Cream  of  Tartar  during  the  fermentation  of  the  grape :  accordingly,  by  mixing  the 
Tartrate  with  fermentable  materials,  we  shall  produce  this  change. 
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Substances. 


Incompatibles. 

I'  Common  Water. 

Solution  of  Gum. 

Plumbi     Diaceta-J  Organic  Matter. 

Tis  Liquor. 


Results. 

Carbonate,  and  Sulphate  of  Lead,  j 

Plumbated  drum. 

Precipitates. 

S  Linimentum  Saponis.      Oleate,  and  MargaraU  of  Lead.  4. 

With  other  Substan-  >  r^.,        „  -.u  .u     1     »  » 

I      j,gg  S  The  same  as  with  the  Acetate. 

Plombi  loniBUM.   \  S°'"'-«  «f  P°'--       {  '''^ftorc^t  '^  Potassium,^  and  Plumbat. 
I  Sulphuric  Acid.  Sulphate  of  Lead,  \.  Iodine.  | 

QuERcns      Decoc-1 

TUM.  Alkahes,  and  Alkaline  )   .,,   ,•  a  v    .j.    t^       .      1 

Granati  Decoct.  Earths.  ^  Alkaline,  a.nd  Earthy  Tannates.  i. 

Infus.  Catechu  Comp.  I  Sesquichloride  of  Iron.      Tannate  of  Iron.  \. 
Infus.  Kramerim.     f  Solution  of  Gelatin.  Tannate  of  Gelatin.  \. 

Decoct.  UvtB  Ursi.      Potassio-Tartrate     of  )  rr,        .     ^  a  .■  1 

Decoct.    TormentiUa,,]      Antimony.  ^  Tannate  of  Antimony,  i 

&c.,  &c.  J 

(  Tartaric  Acid.  Tartrate  of  Qvina.  J, 

Tartrate  of  Potass.  Tartrate  of  Quina,  \.  and  Sulphate  of  Potass.-* 

Alkalies  and  their  Car- 1 
QuiN.(E  DisuLPHAS.  <      bonates   (except  the  >  Quina,  |  and  Alkaline  Sulphates.-^ 
Bicarbonate).  ) 

Quina,  ^  and  Sulphate  of  Lime.-*- 
Tannate  of  Quina,  \.  *  soluble  in  Acetic  Acid. 
(  Separation  of  the  Stearic,  Oleic,  and  Margaric 
<      Acids ;  the  added  acid  forming  a  salt  with 
(     the  alkaline  base  of  the  soap. 
Earthy  Salts,  viz.,        \ 
Sulphate  of  Lime.     I 

Sulphate  of  Magne-     Stearate,  Oleate,  and  Margarate  of  Lime,  | 
sia.  y     Magnesia,  \.  or  Alumina,  I  with  Sulphate* 


Limewater. 
,  Infusion  of  Galls. 

Acids. 


Sapo,  and  all  of 
FiciNAL       Lini- 
ments containing' 
it. 


Chloride  of  Calcium 

Alum. 

Hard  Water. 


of  the  Alkali. 


SoD.£  Car  BONA  s.  < 


Metallic  Salts. 
,  Limewater. 
Acids  generally. 

Bitartrate  of  Potass. 


(  Stearates,  &c.,  of  the   respective  metallic 
I      oxides. 

Soap  of  Lime,  j  and  the  Alkali  in  solution. 
t  Soda  Salts  of  the  respective  Acids,-*-  and 
(       Carbonic  Acid,  f 

^  Potassio-Tartrate  of  Soda-t-  {Rochelle  Salt), 
and  Carbonic  Acid,  f 

and 


Metallic    and   Earthy 

Salts. 
.Limewater. 
Salts  which  are  pre- , 

cipitated  by  Sulphu 

ric  Acid. 
Carbonate  and  Bicar-  )  Carbonate,  and  Bicarbonate  of  Soda,-*-  and 

bonate  of  Potass.       )      Sulphate  of  Potass.-t- 
Acetate  of  Potass.  Acetate  of  Soda,->-  and  Sulphate  of  Potass.-*- 

^  Most  Acids  and  Acidu- )  r, .    .    .      r  n  .        1  .„;.k  „    07.    /•  d  . 

\OMsB^\i^  {except  Bi.}^''^'''"''  i  P'JT'^^  T  "^^ 

tartrate  of  Potass).      S      '^h^  ^^^d  a  Soda  Salt.-* 

]  Acetate  and  Diacetate  )  Tartrate  of  Lead,  |  and  Acetate  of  Potass  and 
(     of  Lead.  J      Soda.-* 

'  Sulphate  of  Iron.  A  deep  olive-coloured  solution. 

Tincture  of  Guaiac.         A  greenish-blue  Coagulum. 
Alkaline   and   Earthy"] 

Carbonates     (espe-  [Nitrate  of  the  Alkalies  or  Earths,-*-  and  Car- 
cially  if  there  be  ex-  |      bonic  Acid,  f 
cess  of  Acid).  ) 

TiNCTURiE.        )  v^r  .  J  Tnfii<iion«  \  Camphor,  or  Resins.  \.     The   latter   being 

{Holding  Camphor  or  }     ami  Dproctionf        \     ^o"^'''^  '"  Limewater  and  Alkalies,  form- 


S0D.S  Sulphas. 


SOD.ffi         POTASSIO-J 


Tartras. 


SPIRITUSiETHERIS 

NiTRICI. 


Soda  Salts  of  the  respective  Acids,- 
Metallic  or  Earthy  Carbonates.  \. 

Carbonate  of  lime,  \  and  Soda.-* 
re-) 
lu-  >  Sulphate  of  Lime,  Lead,  &c.  4^ 

r 

\ 


Resin  in  solution.) 

ZiNCI   OZTDUM. 

ZiNCi  Sulphas. 


i 


ing  Resinates,  or  Soaps. 
Soluble  Products. 


Potass. 

Soda. 

Ammonia.  ) 

Potass,  Soda,  and  Am-  )  Hydrate   of  Zinc,  ^   and    Sulphates   of  tht 

monia.  5     Alkalies.-*- 

Ammonia.  ) 

Limewater,  and  >  No  Precipitates,  but  a  modification  of  colour. 


Infusum      Anthe- 

MiDis.  ^  Carbonate  of  Potass, 

By  the  action  of  the  air  the  Tarmate  passes  into  a  soluble  Oallate  (87), 


S1& 
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Substmctg. 


Infusum     Anthb- 

HIDIS. 


Incompatibles.  Resalts.^ 

(  Sulphuric  Acid.  Copious  Precipitate. 

Nitric  tad  Hydrochlo-  >  „     .  .   , 
ric  Acids.  \Prectpitates. 

Phosphoric  Acid.  Considerable  Precipitate, 

Arsenite  of  Potass,  No  effect. 

Potassio-Tartrate    of  )  nr    jr  -. 
Antimony.  __  \  No  effect. 

Dark-coloured  Precipitate, 


Perehloride  of  Iron. 

Sulphate  of  Copper. 

Nitrate  of  Silver. 

Bichloride  of  Mercury 

Acetate  of  Lead. 

Tincture  of  Gall». 
k  Isinglass. 
(  Ammonia. 

Limewater. 

Carbonate  of  Potass. 

Arsenite  of  Potass. 


iNPUstJM    Aemoea- 

CIM  COMPOSITtTM. 


Infusum  Caryoph- 

TU.I. 


Perehloride  of  Iron. 

Potassio-Tartrate    of  )  ,r    jr  . 
Antimony.  \  No  effect. 

<  Isinglass.  No  effect. 

Sulphuric,  Nitric,  Hy- ) 

drochloric,andPhos-  \  Precipitates.  ^ 

phoric  Acids. 
Sulphate  of  Copper. 
Nitrate  of  Silver. 
Bichloride  of  Mercury, 
Acetate  of  Lead. 
^.  Tincture  of  Galls. 
(  Ammonia. 
Limewater. 
Carbonate  of  Potass 
Arsenite  of  Potass.        ■ 
Nitric  Acid.  ) 

Sulphuric   Acid,   Hy- ) 

drochloricandPhos-  ?  Turbidness. 

phoric  Acids.  J 

Potassio-Tartrate     of  ^ 

Antimony.  Kkct  ^  . 

Bichloride  of  Mercury.  (No  effect. 
Tincture  of  Galls.         j 

^"andNitrateoFsU^^!  }  '^"y  ^^'^My  turbid. 


Greenish-yellow  Precipitate, 

Turbidness. 

No  effect. 

Copious  yellow  Precipitate. 

No  effect. 

Turbidness. 

Light  greenish-yellow  coloured  Solution,  with- 
out Precipitation. 

<  Bright  red-coloured  Solution,  without  Precipi'- 
(     tation. 


Slight  turbidness,  scarcely  visible. 

Precipitation. 

Ditto. 

More  copious  Precipitation  fhmi  the  foriiie/F. 

Precipitate. 

\ 

K  Severally  modify  the  colour,  without  Precipi- 
(     tation. 


Infusum  Calumb.^:, 

and 
Inpusum  Cascaeil-'' 


Isinglass. 
,  Perehloride  of  Iron. 
/■Ammonia. 

Limewater. 

Carbonate  of  Potass. 

Sulphuric  Acid. 

Nitric  Acid. 

Hydrochloric  Acid. 

Phosphoric  Acid. 

Arsenite  of  Potass. 

Potassio-TaHrate     of 
Antimony. 

Perehloride  of  Iron. 

Bichloride  of  Mercury,  j 

Nitrate  of  Silver. 

Acetate  of  Lead. 
.Isinglass. 

^Ammonia,  Limewater, 
j  Carbonate  of  Potass. 
I  Mineral  Acids. 
I  Phosphoric  Add. 

Arsenite  of  Potass. 


Considerable  Precipitate, 
Dark-coloured  Precipitate, 


>No  effect. 


>  Turbidness,  slight. 
No  effect. 

Quina,  ^  withjSTmates  q/" the  respective  bases.^ 
Red  colour,  bnt  no  immediate  Precipitate. 

>  No  marked  effect. 

Cinchona     Infu- )  arsenite  ot  rotass.  Copim^  PredpUate. 

SUM  et  Dbcoctum    *  Potassio-Tartrate    of  )  Considerable  Precipitate  of  Tannate  o/Attr- 
Antimony.  j      timony.  | 


Bichloride  of  Mercury. 
Perehloride  of  Iron. 
Sulphate  of  Copper. 
I.  Nitrate  of  Silver. 


See  Hydrargyri  Bichloridum. 

No  Precipitate,  but  an  olive-green  colmer. 

No  effect. 

Very  slight  turbidity. 
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Substances.  Incompalibles. 

Cinchona     Infu-  (  Acetate  of  Lead. 
SUM,  et  Decoctum.  <  Tincture  of  Galls. 
*  (Gelatin. 
'  Ammonia. 


Results. 


iNrnscM  LiNi  Com- 


Carbonate  of  Potass. 
Arsenite  of  Potass. 
Potassio-Tartrate     of  )■  No  effect. 
Antimony. 


i  Considerable  Precipitates. 
Tannate  of  Gelatin.  ^ 


posiTUM.      Decoc--^  Perchloride  of  Iron. 
TUH  CYDONi.a;.        Isinglass. 

Limewater.  )  ^    7    r    r>     •  • 

Bichloride  of  Mercury.  \  ^  «"^*'  i'recipttatt. 
Acetate  of  Lead.  >  _      .,     .,    „     .  . 

I,  Tincture  of  Galls.  I  Considerable  PrecipiUUt. 

'  Ammonia.  \ 

Carbonate  of  Potass. 
Mineral  Acids. 
Arsenite  of  Potass. 
Potassio-Tartrate     of  \  No  effect. 

iHFwniM  LupuLL  \  BkCdTof  Mercury. 

Tincture  of  Galls. 

Isinglass. 

Limewater. 

Nitrate  of  Silver. 
.  Acetate  of  Lead. 
■■  Ammonia. 

Sesqui-carbonate     of 
Ammonia. 

Fixed  Alkalies. 

Limewater. 

Mineral  Acids. 

Potassio-Tartrate 
Antimony. 

Bichloride  of  Mercury 


°1 


Slight  Precipitate. 
Slight  turbidity. 
Considerable  Precipitate. 
Morphia,  ^  and  Narcotina.  I 

i  Morphia,  j. 

Morphia.  ^ 
Morphia.  ^ 

No  effect 


Imtosum  Opii.    < 


Sulphate  of  Copper. 
Nitrate  of  Silver. 

Acetate  of  Lead. 

Arsenite  of  Potass. 


>  No  effect 

f  Acetate  of  Morphia,-*- iXiil  Meconateof  Lead,  4. 
<      together  with  a  small  quantity  of  Sulphate 
i     of  Lead,  4.  with  colouring  matter. 
Considerable  Precipitate. 
Sulphates  of  Iron  and  )  Meconates  of  those  metals  with  SvlphaU  of 


iNFCeUM    QCASSI.£.< 


Inpcsdm  Rhei  Com- 

POSITDM. 


Zinc. 
Astringent  Vegetables. 

/"Ammonia. 

Limewater. 

Carbonate  of  Potass. 

The  Mineral  Acids. 

Arsenite  of  Potass. 

Potassio-Tartrate     of 
Antimony. 

Perchloride  of  Iron. 

Sulphate  of  Copper. 

Nitrate  of  Silver. 

Acetate  of  Lead. 
.  Isinglass. 
f  Ammonia. 

Carbonate  of  Potass. 

Limewater. 

Mineral  Acids. 

Arsenite  of  Potass. 

Bichloride  of  Mercury. 

Acetate  of  Lead. 

Perchloride  of  Iron. 

Tincture  of  Galls. 
^  Isinglass. 


)      Morpht 

i  Taiinales  of  Morphia,  and  Codeia,  j.  soluble 
<  in  Acetic  Acid.  Convertible  into  soluble 
(      Gallates  by  exposure  to  the  air. 


No  effect. 


>  Slight  Precipitate. 

No  effect. 

f  Fine  red  colour,  being  a  compound  of  Rha- 

(      barbarin  with  the  Alkali.-*- 

Rhabarbarin.  4. 

Fine  red  colour.-*- 

Slight  turbidity. 

Considerable  Precipitate. 

Precipitate  ;  dark,  dirty  green. 

No  effect. 

Tannate  of  Gelatin. 


*  The  bodifts  ranged  as  Incompatiblee  do  not  indiscriminately  affect  all  barks  ;  but  such  is  their  in- 
termixture, as  met  with  in  the  shops,  that  it  is  difBcult  to  enter  into  farther  details.  In  some  cases, 
Sulphate  of  Soda  will  throw  down  from  them  Sulphate  of  lAme.  The  infusion  of  pale  bark  gives  a  co- 
pious precipitate  with  Arsenite  of  Potass,  while  the  decoction  of  yellow  bark,  farther  than  having  its 
colour  heightened  by  the  alkali,  undergoes  no  change. 

♦  All  the  above  infusions,  upon  which  the  experiments  were  made,  were  carefoUy  prepared  with 
distilled  water,  by  Mr.  Jacob  Bell,  to  whom  the  author  is  much  indebted. 
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ON  THE  PARTICULAR  FORMS  OF  REMEDIES,  AND  THE  GENERAL  PRIN- 
CIPLES UPON  WHICH  THEIR  CONSTRUCTION  AND  ADMINISTRATION 
A.RE  TO  BE  REGULATED. 

I.  SOLID  FORMS, 

PULVERES. 

551.  The  form  of  powder  is  in  many  cases  the  most  efficient  and  el- 
igible mode  in  which  a  medicinal  substance  can  be  exhibited^  more  es- 
pecially under  the  following  circumstances. 

1.  Simple  Powders. 

552.  Whenever  a  remedy  requires  the  combination  of  all,  or  most  of 
its  ingredients  to  ensure  its  full  effects,  and  its  bulk  precludes  its  con- 
venient exhibition  in  the  form  of  pills,  as  Bark,  Ipecacuanha,  Jalap. 

553.  When  medicinal  bodies  are  insoluble,  and,  consequently,  indis- 
posed to  undergo  those  essential  changes,  in  transitu,  which  render 
them  operative,  minute  division  will  render  their  particles  in  more  imme- 
diate contact  with  the  solvent  or  decomposing  powers  of  the  stomach. 

554.  Gummy  bodies  that  are  liable  to  agglutinate,  or  those  which  de- 
liquesce on  exposure  to  the  air,  do  not  admit  of  this  form  of  exhibition, 

555.  The  degree  of  fineness  to  which  substances  should  be  reduced 
by  pulverization,  in  order  to  obtain  and  preserve  their  utmost  efficacy, 
is  a  question  of  some  importance.  The  impalpable  form  appears  to  be 
extremely  injurious  to  some  bodies,  as  to  Cinclwna,  Rhubarb,  Guaiacum, 
and  to  certain  aromatics,  in  conseqijence,  probably,  of  an  essential  part 
of  their  substance  being  dissipated  or  changed  during  the  operation. 
Fabbroni,  for  instance,  found  by  experiment  that  cinchona  yielded  a 
much  larger  proportion  of  soluble  extractive  when  only  coarsely  pow- 
dered. I  think  it  may  be  received  as  a  general  rule,  that  extreme  pul^ 
verization  assists  the  operation  of  all  substances  whose  active  principles  are 
not  readily  soluble,  and  that  of  compound  powders  whose  ingredients  re- 
quire  intimate  intermixture ;  while  it  certainly  impairs  the  virtues  of  such 
as  contain  a  volatile  principle  which  is  easily  dissipated,  or  extractive  mat- 
ter which  is  readily  oxidized. 

556.  The  mechanical  condition  of  the  powder,  independent  of  other 
circumstances,  has  been  already  shown  (482)  to  exert  a  medicinal  in- 
fluence, and  in  some  cases  to  be  attended  with  inconvenience;  cam- 
phor, unless  presented  to  the  stomach  in  a  state  of  minute  division,  is 
liable  to  occasion  heat  and  uneasiness  in  that  organ. — [FoiJiergill's  Med. 
Observ.,  vol.  i.,  p.  432.)  In  the  external  application  of  a  powder,  the 
remark  is  equally  applicable. 

557.  Powders  may  be  either  directed  in  appropriated  doses  to  be 
mixed  at  the  time  of  taking  them,  as  in  Form.  45,  46,  or  they  may  be 
prescribed  in  the  form  of  draughts,  by  the  introduction  of  some  viscid 
medium  to  ensure  their  suspension.  Both  forms  have  their  advantages. 
In  the  dry  state,  they  may  be  kept  for  a  much  longer  period  without  un- 
dergoing any  deleterious  change;  they  may  also  be  thus  taken  in  a  ve- 
hicle most  consonant  with  the  taste  or  caprice  of  the  patient,  although 
in  our  prescriptions  it  will  be  as  well  to  direct  the  kind  of  vehicle  to  be 
employed,  whenever  the  powder  is  likely  to  be  decomposed,  as  would 
happen  were  a  cretaceous  powder  to  be  given  in  an  acid  conserve.. 
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2.  Compound  Powders. 
558.  The  disintegration  of  a  substance  is  much  accelerated  and  ex- 
tended by  trituration  with  other  materials  ;  hence  the  pharmaceutical 
aphorism  of  Gaubius,  "  Cehrior  atque  facilior  succedat  composita,  quam 
simplex  pulverisatio ;"  thus,  several  refractory  vegetable  bodies,  as 
Myrrh,  Gamboge,  Sic,  are  easily  reduced  by  triturating  them  v\^ith  sugar 
or  a  hard  gum ;  and  some  gum-resins,  as  Assafceiida  or  Scammony,  by 
the  addition  of  a  few  drops  of  almond  oil.  The  former  Pharmacopoeia 
directed  the  trituration  of  aloes  with  clean  white  sand,  in  the  process 
for  preparing  Vinuvi  Aloes,  in  order  to  facilitate  the  pulverization,  as 
well  as  to  prevent  the  particles  of  aloes,  when  moistened  by  the  liquid, 
from  running  into  masses.  Some  chemists  adopt  the  same  mechanical 
expedient  in  preparing  the  tincture  of  myrrh.  Upon  the  same  principle, 
in  directing  a  watery  infusion  of  opium,  it  will  be  advantageous  to  ad- 
vise the  previous  trituration  of  the  opium  with  some  hard  and  insoluble 
substance,  so  as  to  prevent  such  a  cohesion  of  its  particles  as  must  re- 
pel the  due  action  of  the  solvent.  It  is  equally  evident  that,  in  the  con- 
struction of  composite  powders,  the  addition  of  an  apparently  inert  in- 
gredient, according  to  any  chemical  view  of  its  value,  not  unfrequently 
acts  a  very  important  part  in  the  combination,  in  consequence  of  its  ac- 
tion in  dividing  and  comminuting  the  more  active  constituents.  The 
Sulphate  of  Potass  in  the  Compound  Powder  of  Ipecacuanha  acts  such  a 
part ;  the  Phosphate  of  Lime  would  appear  to  perform  the  same  office  in 
the  Antimonial  Powder.  In  the  Pulvis  Jalapce.  Compositus,  the  bitrar- 
trate  of  potass  greatly  increases  the  activity  of  the  jalap,  by  breaking 
down  its  substance,  and  dividing  its  particles  ;  and  Van  Swieten  ob- 
serves that  the  operation  of  this  resinous  purgative  is  improved  by  bruis- 
ing it  with  sugar,  and  adding  some  aromatic.  The  old  combination  of 
"  Pulvis  Helvetii"  consisted  of  alum  and  dragon's  blood,  and  there  can 
be  no  doubt  but  that  the  effect  of  this  latter  ingredient,  which  has  been 
often  adduced  as  an  example  of  absurdity,  was  to  retard  the  solution  of 
alum  in  the  stomach  ;  in  consequence  of  which  the  preparation  was  less 
likely  to  produce  inconvenience,  and  could,  therefore,  be  administered 
in  larger  doses.  The  Edinburgh  College  have  substituted  kino  in  their 
Pulvis  Aluminis  Compositus,  which  may  probably  have  the  same  effect 
in  modifying  the  solubility  of  the  alum.  We  have  analogous  instances 
of  modification  in  the  preparations  of  poisonous  compounds  ;  the  effects 
of  arsenic  were  thus  found  by  M.  Bertrand  to  be  modified  by  the  ad- 
mixture of  powdered  charcoal ;  and  Orfila  has  proved  that,  by  certain 
mechanical  admixtures,  arsenic  in  moderate  doses  may  be  entirely  de- 
prived of  its  virulence. 

559.  In  rubbing  together  different  substances,  it  is  necessary  to  re- 
member that  there  are  many  saline  bodies  which,  in  the  dry  state,  be- 
come moist,  and  even  liquid,  by  triture  with  each  other  ;  and  that,  under 
such  circumstances,  they  are  susceptible  of  mutual  decomposition  (520). 
This  change  is  effected  by  the  action  of  water  derived  from  the  follow- 
ing sources. 

560.  1.  From  the  Water  of  Crystallization.  This  always  operates 
when  the  proportion  contained  in  the  original  crystals  is  greater  than 
that  which  the  product  can  dispose  of;  that  is  to  say,  whenever  the 
capacity  of  the  new  compound  for  water  is  less  than  that  of  the  original 
ingredients.     By  previously  driving  off  the  water  by  heat,  we  may,  of 
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course,  avoid  such  a  source  of  solution,  and  no  liquefaction,  and,  conse- 
quently, no  decomposition  can  ensue  ;  thus,  for  example,  if  recently- 
burned  Quicklime  be  triturated  with  Calomel,  the  resulting  mixture  will 
be  white,  showing  that  no  decomposition  can  have  taken  place,  but,  on 
the  addition  of  a  i&w  drops  of  water,  it  will  instantly  assume  a  dark  as- 
pect. If  crystallized  Sulphate  of  Copper  be  triturated  with  Acetate  of 
Lead,  the  resulting  mixture  will  assume  a  fine  green  colour ;  but  if  the 
Sulphate  of  Copper  be  previously  heated,  and  its  water  of  crystallization 
thus  driven  off",  no  change  of  colour  will  ensue ;  if,  for  Acetate  of  Lead, 
we  substitute  Chloride  of  Calcium,  and  the  Sulphate  of  Copper  be  crys- 
tallized, we  shall  obtain  a  result  of  a  yellow  colour  ;  but  if  the  Sulphate 
of  Copper  be  anhydrous,  the  product  will  be  colourless,  becoming,  how- 
ever, instantly  yellow,  as  in  the  former  case,  on  the  addition  of  a  drop 
of  water ;  and  on  a  farther  addition  of  the  same  fluid,  the  yellow  product 
in  both  instances  will  be  rendered  blue,  which  proves  that  a  chemical 
decomposition  has  taken  place,  and  a  Chloride  of  Copper  resulted,  for 
this  salt  is  rendered  yellow  by  a  small,  and  Hue  by  a  larger  proportion 
of  water.  These  are  instructive  instances  of  the  action  of  the  water  of 
crystallization  in  promoting  chemical  action  between  the  constituents  of 
saline  compounds.  The  Cupri  Ammonio-sulphas  affords  an  example,  in 
which  its  dry  ingredients  become  moist  by  intermixture,  in  consequence 
of  the  water  of  the  crystals  of  the  Sulphate  of  Copper  having  been  set 
free.  Certain  resinous  bodies,  also,  as  Myrrh,  become  soft  or  liquid  by 
triture  with  alkalies,  in  consequence  of  the  resin  and  alkali  combining 
so  as  to  form  a  saponaceous  compound,  which  is  immediately  dissolved 
by  the  water  of  crystallization  thus  set  at  liberty. 

561.  2.  From  Aqueous  Vapour  in  the  Atmosphere.  The  water  of  the 
atmosphere  does  not  act  upon  these  occasions,  unless  it  be  first  attracted 
and  absorbed  by  one  of  the  triturated  bodies ;  e.  g.,  if  Acetate  of  Lead 
and  recently-burned  Alum  be  triturated  together,  no  change  will  be  pro- 
duced ;  but  if  the  burned  alum  be  previously  exposed  for  a  short  time  to 
the  atmosphere,  these  bodies  will,  in  that  case,  become  liquid.  The  in- 
stances above  related  will  put  the  scientific  physician  in  possession  of 
the  philosophy  of  this  subject,  and  enable  him  to  explain  phenomena 
connected  with  the  mutual  action  of  dry  bodies  upon  each  other  during 
the  operation  of  triture  ;  such  knowledge  will  be  found  highly  important, 
for  without  it  he  will  be  often  betrayed  into  the  most  ridiculous  blun- 
ders, a  glaring  instance  of  which  has  been  already  recorded  (520). 

562.  During  the  exhibition  of  powders,  it  is  always  important  to  main- 
tain a  regularity  in  the  alvine  excretions,  or  an  accumulation  may  take 
place,  attended  with  very  distressing  symptoms.  Dr.  Fothergill  relates 
a  case  of  this  kind  which  succeeded  the  use  of  powdered  bark  ;  and 
Mr.  E.  Brande  has  communicated  a  similar  instance  of  mechanical  ob- 
struction produced  by  the  habitual  use  of  magnesia.  I  could  also  add, 
if  it  were  necessary,  some  striking  facts  of  a  similar  tendency,  which 
occurred  from  eating  bread  that  had  been  adulterated  with  pulverized 
feldspar.  The  precaution  seems  more  particularly  necessary  in  the  case 
of  children,  whose  bowels  are  readily  disturbed  by  extraneous  and  in- 
soluble contents.  For  which  reason  it  is  an  unsafe  practice  to  admin- 
ister powdered  bark  in  the  erysipelas  of  infants.  I  have  seen  a  case  in 
which,  after  two  doses,  the  child  refused  the  breast,  and  was  not  relieved 
until  the  bowels  had  been  freely  evacuated.  It  ought  also  to  be 
generally  known  that  the  sugar-plums  sold  to  children  very  commonly 
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consist  of  plaster  of  Paris  ;  the  introduction  of  such  insoluble  matter  into 
the  stomach  must  have  frequently  been  an  unsuspected  source  of  mischief. 


Pilule. 

563.  The  most  generally  convenient  and  popular  of  all  medicinal 
forms.  They  are  formed  from  masses  of  a  consistence  sufficient  to  pre- 
serve the  globular  shape,  and  yet  not  so  hard  as  to  be  of  too  difficult 
solution  in  the  alimentary  canal.  The  subject,  however  trivial  it  may 
appear,  offers  some  extremely  interesting  points  of  inquiry.  The  follove- 
ing  general  observations  will  enable  the  practitioner  to  select  those  sub- 
stances to  which  the  form  of  pill  is  particularly  adapted,  and  to  reject 
those  to  which  it  is  not  suitable,  as  well  as  to  direct,  extemporaneously, 
the  most  efficient  mode  of  preparation,  with  a  view  to  its  activity,  no  less 
than  to  the  preservation  of  its  active  properties. 

564.  Suitable  Substances.  1.  All  remedies  which  operate  in 
small  doses,  as  Metallic  Salts.  2.  Those  which  are  designed  to  act 
slowly  and  gradually,  as  certain  Alteratives.  3.  Such  as  are  too  readily 
soluble  when  exhibited  in  other  forms.  4.  Substances  the  operation  of 
which  it  is  desirable  to  retard  until  they  have  reached  the  lower  intes- 
tines, as  in  certain  pills  for  habitual  costiveness.  5.  Bodies  whose 
specific  gravities  are  too  considerable  to  allow  their  suspension  in  aque- 
ous vehicles.     6.  Foetid  substances. 

565.  Unsuitable  Substances.  1.  Those  which  operate  only  in  large 
doses.  2.  Deliquescent  or  efflorescent*  salts.  3.  Bodies  of  such  a 
consistence  as  to  require  a  very  large  proportion  of  some  dry  powder  to 
render  them  sufficiently  tenacious,  as  Oils,  Balsams,  &c.  4.  Substances 
so  extremely  insoluble  that,  when  exhibited  in  a  solid  form,  they  pass 
unaltered,  as  certain  Extracts.^ 

566.  Many  substances  that  are  incompatible  with  each  other  in  solu- 
tion may  be  combined  in  pills,  unless,  indeed,  their  medicinal  powers 
are  adverse  or  inconsistent,  or  their  divellent  affinities  sufficiently  pow- 
erful to  overcome  their  state  of  aggregation. 

567.  Formation  into  Masses.  This  is  a  subject  of  far  greater  im- 
portance than  is  usually  assigned  to  it,  since  the  ejicacy  of  the  pill  is 
greatly  modijied,  or  even  destroyed,  by  the  mechanical  condition  of  its  in- 
gredients. Many  substances,  as  vegetable  extracts,  may  be  at  once 
formed  into  pills  without  any  addition  ;  while  some  dry  substances,  al- 
though separately  intractable,  react  upon  each  other  by  triture,  and,  with- 
out the  addition  of  any  foreign  matter,  produce  appropriate  masses  ;  the 
"  Pilulce  Aloes  ComposiicB"  offer  an  instance  of  this  kind  ;  for  the  extract 
of  gentian,  upon  being  triturated  with  aloes,  yields  a  soft  mass,  so  that 
the  addition  of  sirup,  as  directed  by  the  Pharmacopoeia,  is  not  essential. 

*  Efflorescent  salts,  if  first  deprived  of  their  water  of  crystallization,  may  be  admissible ; 
but  without  that  precaution  the  pills  will  crumble  into  powder  as  they  become  dry. 

t  This  has  occurred  in  my  practice  with  the  extract  of  logwood.  Astringent  vegetable 
matter,  in  combination  with  iron,  is  frequently  characterized  by  a  hardness  not  exceeded 
by  ebony,  and  which  is  perfectly  insoluble.  The  action  of  iron  upon  the  petals  of  the  red 
rose  furnishes  a  very  striking  instance.  If  these  petals  be  beaten  in  an  iron  mortar  for 
some  hours,  they  will  be  ultimately  converted  into  a  paste  of  an  intensely  black  hue,  which, 
when  rolled  into  beads. and  dried,  is  susceptible  of  a  high  polish,  still  retaining  the  fragrance 
of  the  rose.  I  have  seen  a  necklace  of  this  description  ;  and  I  have  been  informed  that  the 
beads  form  an  article  of  commerce  with  the  Turks,  and  are  imported  into  Europe  through 
Austria,  under  the  name  of  "  Rose  Beads,^'  or  "  Rose  Pearls." 

S  s 
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The  "  Pilulce  Ferri  Compositce"  also  afford  another  example  of  the 
change  of  consistence  produced  by  the  mutual  reaction  of  the  ingredients. 
Many  substances,  however,  cannot  be  made  into  pills  without  some  ad- 
dition, and  the  materials  employed  for  such  an  object  are  technically 
termed  Excipients.  Such  are  water,  spirit,  sirup,  mucilage,  honey, 
treacle,  conserve  of  roses,  crumb  of  bread,  &c.,  the  selection  of  which 
must  have  a  reference  not  only  to  the  efficacy,  but  to  the  preservation 
of  the  mass. 

568.  When  the  active  elements  of  a  pill  are  likely  to  be  improved  by 
minute  division,  a  gummy  or  resinous  excipient  may  be  usefully  em- 
ployed, of  which  the  popular  pill,  known  by  the  name  of  the  "  Dinner 
Pill,"*  affords  a  good  example  ;  for  the  Masliche,  by  dividing  the  parti- 
cles of  the  aloes,  modifies  the  solubility  of  the  mass.  The  Pilules  Opii 
formerly  consisted  of  equal  proportions  of  opium  and  extract  of  liquorice, 
and  the  mass  was  so  insoluble  that  its  effects  were  extremely  uncertain 
and  precarious  ;  under  the  name  of  Pilulce  Saponis  Composita,  the  prac- 
titioner is  now  presented  w^ith  a  more  judicious  combination  ;  but  in  cer- 
tain cases,  where  our  object  is  to  protract  the  operation  of  the  opium, 
we  may  advantageously  modify  its  solubility  by  combining  it  with  a 
gum-resin,  or  some  substance  which  will  have  the  effect  of  retarding  its 
solution  in  the  stomach.  The  Pilula  Styracis  Composita  is  a  compound 
of  this  description.  I  am  well  acquainted  with  several  magistral  for- 
mulae, whose  utility  has  been  sanctioned  by  experience,  and  I  am  in- 
duced to  refer  their  value  to  this  law  of  combination.  Dr.  Young,  in 
his  Medical  Literature,  has  observed  that  the  Balsam  of  Copaiba  so  en- 
velops metallic  salts  as  to  lessen  their  activity ;  he  says  that  the  Sub- 
carbonate  of  Iron,  made  into  pills  with  copaiba,  was  given  for  some 
weeks  without  any  apparent  effect ;  and  that  a  few  hours  after  the  same 
quantity  had  been  given  with  gum  only,  the  faeces  became  perfectly 
black.  An  equally  striking  and  instructive  proof  of  the  influence  of  a 
glutinous  or  viscid  constituent,  in  wrapping  up  a  metallic  salt,  and  de- 
fending the  stomach  from  its  action,  is  presented  in  the  case  of  Eliza 
Penning,  who,  in  her  attempt  to  poison  the  family  of  Mr.  Turner,  of 
Chancery  Lane,  by  arsenic,  providentially  administered  it  in  a  heavy 
yeast  dumpling. 

569.  Water  will  on  some  occasions  be  found  a  convenient  excipient ; 
powdered  Rhubarb  or  Jalap  may  be  thus  made  into  masses  without  any 
increase  in  bulk,  but  the  pills,  if  kept,  will  be  liable  to  become  mouldy. 
Sirup  and  Mucilage  may  be  also  employed  to  impart  a  convenient  con- 
sistence, but  the  pills  so  composed  are  apt  to  become  too  hard  after  a 
few  days  ;  this  is  particularly  the  case  with  those  containing  lead,  in 
which  case  a  Plumbate  of  gum  is  formed.  Soap  has  also  its  advantages, 
as  well  as  its  disadvantages,  as  an  excipient ;  it  is  very  eligible  for  the 
preparation  of  substances  likely  to  be  injured  by  the  acidity  of  the  stom- 
ach ;  it  is  also  convenient  for  reducing  several  resinous  bodies,  as  Gam- 
boge, Aloes,  &c.,  to  a  suitable  consistence,  although,  in  prescribing  it,  its 
levity  should  be  attended  to,  or  otherwise  the  pills  would  be  too  bulky ; 
in  general,  it  will  combine  with  an  equal  portion  of  any  resinous  powder ; 
but  it  will  be  more  expedient  to  compensate  a  portion  of  the  requisite 
quantity  by  the  addition  of  some  sirup,  as  exemplified  in  several  of  our 
officinal  pills.  It  is  necessarily  ineligible  in  cases  wherein  the  ingre- 
dients are  decomposed  by  alkalies,  as  Potassio-tartrate  of  Antimony,  &c. 

*  See  note,  under  the  head  of  Purgatives,  in  the  Illustrative  Formulae. 
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570.  Conserve  of  Red  Roses  is  a  valuable  excipient,  as  it  retains  its 
consistency  much  longer  than  mucilage  or  sirup  ;  according  to  the  ex- 
periments of  Mr.  Cheyne,  of  Edinburgh,  which  have  been  verified  by 
Dr.  Christison,  it  appears  that,  in  the  quality  of  preserving  pills  sufficiently 
soft,  no  other  excipient  equals  this  conserve  ;  a  property  which  would 
appear  to  depend  upon  its  capability  of  retaining  a  certain  quantity  of 
moisture  for  a  long  period  ;  since,  however,  it  contains  an  uncombined 
acid,  it  cannot  be  employed  with  propriety  with  the  Oxysulphuret  of  An- 
timony. 

571.  Treacle  is  also  an  excipient  of  great  value  for  forming  active 
vegetable  powders  into  pills,  such  as  Digitalis,  Conium,  &c.  It  does 
not  undergo  any  change  by  time,  but  maintains  a  proper  consistence, 
and  preserves  the  properties  of  the  plant  unimpaired  for  many  years. 

572.  Crumb  of  Bread  furnishes  a  convenient  vehicle  for  those  salts 
which  are  ponderous,  active  in  very  small  doses,  or  which  are  hable  to 
be  decomposed  by  other  excipients ;  but  an  objection  is  attached  even 
to  this,  for  it  is  liable  to  become  so  dry  and  hard  when  kept,  that  pills 
made  with  it  will  frequently  pass  through  the  bowels  undissolved. 
Swediaur  mentions  this  fact  with  respect  to  PlenclCs  Mercurial  Pill,  as 
well  as  with  one  of  corrosive  sublimate,  and  he  proposes,  for  this  reason, 
to  substitute  Starch ;  the  addition,  however,  of  a  small  portion  of  sugar 
will  obviate  the  objection,  and  with  such  a  precaution  it  may  be  safely 
employed ;  but  we  must  remember  that,  as  bread  always  contains 
chloride  of  sodium,  it  may  decompose  certain  salts,  as  the  Nitrate  of 
Silver. 

573.  Rectified  Spirit  will  often  afford  a  convenient  excipient  for 
keeping  resinous  matter  soft ;  and  Dr.  Christison  observes,  that  for 
reducing  the  compound  colocynth  pill  mass  to  its  due  degree  of  softness, 
it  answers  extremely  well,  since  it  is  strongly  retained  in  small  quantity 
by  the  resinous  ingredients. 

574.  Castor  Oil,  in  some  cases,  especially  with  the  harder  purgative 
extracts,  will  impart  an  eligible  consistence. 

575.  The  addition  of  a  small  quantity  of  some  deliquescent  neutral 
salt,  such  as  the  acetate  of  potass,  will,  according  to  Mr.  Cheyne,  be 
useful  in  retaining  a  pill  mass  in  a  suitable  condition  of  moisture.  It  is 
introduced  for  such  an  object  in  the  Pil.  Rhei  E. 

576.  In  the  preparation  of  pill  masses,  the  ingredients  should  be 
hastily  rubbed  together,  whenever  they  are  liable  to  be  injured  by  ex- 
posure to  the  air ;  thus,  in  the  preparation  of  the  Pil.  Hydrarg.  Chlorid. 
CO.,  the  compound  is  rendered  less  active  by  too  long-continued  triture. 

577.  In  dividing  masses  into  pills,  it  is  usual  to  add  to  them,  and  to 
envelop  them  in,  liquorice  powder,  wheat  starch,  or  magnesia,  in  order 
to  prevent  them  from  adhering  together.  In  Germany  the  pulverulent 
seed  of  the  Lycopodium  Clavatum  is  generally  used  as  an  involucrum. 
In  former  times  the  pill  was  usually  covered  with  gold  or  silver  leaf,  in 
order  to  deprive  it  of  taste,  but  which,  at  the  same  time,  protected  it  from 
the  solvent  action  of  the  stomach,  and  frequently  rendered  it  unavailing. 
With  respect  to  the  employment  of  magnesia  upon  these  occasions,  I 
have  satisfied  myself  by  experiment  that,  when  calomel  is  present,  a 
Muriate  of  Magnesia  is  formed  in  consequence  of  the  decomposition  of 
the  mercurial  salt;  and  it  is  owing  to  this  chemical  action  that  the  sur- 
face of  the  pill  exhibits  a  greenish  hue.  There  is  also,  in  some  cases, 
an  objection  to  the  powder  of  liquorice,  as  it  is  liable  to  irritate  the 
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fauces,  and  occasion  cough ;   for  which  reason,  I  frequently  give  a 
special  direction  for  the  use  of  starch  {Form.  19). 

578.  In  our  extemporaneous  directions,  it  is  necessary  to  apportion 
with  accuracy  the  quantity  of  active  materials  which  we  may  wish  each 
pill  to  contain ;  and  since  the  proportion  of  the  excipient  can  seldom  be 
accurately  defined,  the  equable  division  of  the  whole  mass  into  a  given 
number  of  pills  will  be  safer  than  defining  the  weight  of  each  pill. 

579.  A  pill,  the  bulk  of  whose  ingredients  consists  of  vegetable  mat- 
ter, ought  not  to  exceed  five  grains  in  weight ;  but  where  the  sub- 
stances which  compose  it  are  metallic  and  ponderous,  it  may,  without 
inconvenience,  w,eigh  six,  or  even  eight  grains. 


Trochisci — Lozenges. 


580.  Since  these  are  regarded  as  objects  rather  of  confectionary  thar, 
of  pharmacy,  the  London  and  Dublin  Colleges  have  not  thought  it  neces- 
sary to  notice  them ;  the  Edinburgh  Pharmacopceia,  however,  contains 
several  useful  formulae  for  their  preparation  ;  and  since  the  form  of  loz- 
enge offers  a  commodious  and  efficacious  method  of  administering  cer- 
tain remedies,  the  theory  of  its  operation  deserves  some  notice  in  this 
place. 

581.  It  is  principally  useful  in  cases  wherein  it  is  an  object  that  the 
remedy  should  pass  gradually  into  the  stomach,  in  order  to  act  as  power- 
fully as  possible  upon  the  pharynx  and  top  of  the  trachea,  as  in  certain 
expectorants,  demulcents,  or  astringents ;  Nitre,  for  instance,  when  in- 
tended to  operate  in  relaxed  or  inflamed  states  of  the  tonsils,  will  be 
best  applied  in  this  manner ;  so  will  Sulphate  of  Zinc  in  chronic  coughs, 
attended  with  inordinate  secretion. 

582.  In  order  to  retard  as  long  as  possible  the  solution  of  the  lozenge, 
it  ought  to  be  composed  of  several  demulcent  substances,  such  as  fari- 
naceous matter,  sugar,  gum,  and  isinglass ;  for  such  a  mixture  will  be 
found  to  answer  the  purpose  better  than  any  one  of  these  articles  taken 
by  itself;  thus,  the  farinaceous  matter  will  prevent  the  sugar  and  the 
gum  from  being  too  soon  dissolved ;  the  viscidity  of  the  gum  will  pre- 
vent the  farinaceous  matter  from  being  swallowed  so  soon  as  it  would 
otherwise  be ;  and  the  isinglass  will  give  a  softness  to  the  whole,  and 
thus  prevent  any  sharp  points  from  stimulating  the  membranes.  Loz- 
enges also  produce  relief  by  a  mechanical  mode  of  operation  which  has 
never  been  understood.  They  unquestionably  increase  the  flow  of 
saliva,  and  thus  keep  the  throat  in  a  state  of  moisture.  I  am  acquainted 
with  a  person  who,  during  the  attacks  of  cough  to  which  he  is  liable, 
always  experiences  relief  by  sucking  a  small  pebble. 


Electuaria. 

683.  This  is  an  ancient  form  of  prescription ;  for  although  the  term 
'*  Electarium"  is  first  used  by  Cselius  Aurelianus,  yet  the  eKXt/cov  of 
Hippocrates,  and  the  Antidotus,  Confectio,  Mithridatium,  Discordium, 
Opiatum,  Orvietanum,  Philonium,  Theriaca,  and  Requies  of  other  authors, 
were  all  electuaries ;  and  though  modern  science  has  dismissed  a  num- 
ber of  these  galenical  preparations  as  cumbrous,  still  it  is  occasionally 
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useful  in  modern  practice,  as  it  enables  the  physician  to  administer  a 
large  quantity  of  a  powder  or  extract  in  the  least  unpleasant  form, 
{Form.  36,  105,  106,  119,  130,  176,  e  quihus  usus  sponte  patet.) 

584.  Electuaries  differ  from  Conserves  in  the  less  proportion  of  their 
sugar,  and  in  the  object  for  which  it  is  introduced ;  in  the  latter  it  is 
merely  intended  to  preserve  the  ingredients,  whereas  in  the  former  its 
purpose  is  to  impart  convenience  of  form.  The  London  College  now 
comprehends  under  the  title  of  Confections  the  conserves  and  electu- 
aries of  its  former  pharmacopoeias. 

585.  The  name  of  electuary,  however,  is  still  retained  in  extempo- 
raneous prescriptions.  It  is  usually  composed  of  dry  powder,  formed 
into  a  proper  consistence  by  the  addition  of  sirup,  honey,  mucilage,  or 
conserve  of  roses  ;  when  mucilage  is  employed,  the  electuary  very  soon 
becomes  dry  and  hard ;  and  when  common  sirup  is  used,  the  mass  is 
apt  to  candy,  and  in  a  day  or  two  to  grow  too  hard  for  use  ;  this  is 
owing  to  the  crystallization  of  the  sugar.  Deyeux  therefore  states,  that 
the  sirup  should  be  previously  exposed  to  the  heat  of  a  stove  so  long  as 
it  forms  any  crystals,  and  that  the  residual  liquor,  which  has  no  ten- 
dency to  crystaHization,  may  then  be  advantageously  applied.  Molasses, 
or  Treacle,  may  in  some  cases  be  employed,  and  from  experiments  which 
I  formerly  repeated,  I  can  state  that  the  peculiar  flavour  of  that  substance 
may  be  entirely  removed  by  diluting  it  with  an  equal  weight  of  water, 
and  then  boiling  it  with  about  one  eighth  part  of  powdered  charcoal  for 
half  an  hour,  when  the  liquor  is  to  be  strained,  and  reduced  by  gentle 
evaporation  to  a  proper  consistence  ;  and  it  may  be  as  well  to  remind 
the  practitioner  that  active  vegetable  powders  retain  their  characteristic 
qualities  when  immersed  in  treacle  longer  than  in  any  other  excipient. 

586.  In  selecting  and  prescribing  this  form  of  exhibition,  the  follow- 
ing general  rules  should  be  observed. 

I.  Those  substances  which  are  nauseous,  deliquescent,  or  which  are  in- 
capable of  forming  an  inlimate  union  with  sirup,  as  fixed  oils,  bal- 
sams, &LC.,  should  never  be  prescribed  in  this  form. 

II.  The  proportion  of  the  Excipient  must  be  regulated  by  the  nature  and 
specific  gravities  of  the  substances  which  enter  its  composition ;  e.  g., 

1.  Dry  vegetable  powders  require  twice  their  weight  of  sirup  or 
honey. 

2.  Gummy  and  resinous  powders  an  equal  weight. 

3.  Hard  mineral  substances  should  be  formed  into  an  electuary 
with  some  conserve,  since  they  are  too  ponderous  to  remain  sus- 
pended in  sirup.  Saccharine  matter,  however,  is  always  to  be 
preferred  to  mucilage,  on  account  of  its  conservative  virtue,  as 
already  fully  explained  (491). 

587.  In  apportioning  the  dose  of  an  electuary,  unless  a  single  one  be 
directed,  it  is  usual  to  refer  to  a  standard  of  bulk  rather  than  to  one  of 
weight,  viz.,  ad  nucis  avellancE,  juglandis,  castanecz,  magnitudinem ;  vel 
instar  nucis  moschatce;  aut  quantum  eochleari  mediocri  capi,  vel  cultri 
opice  attolli,  possit.  Should  the  quantity  to  be  taken  be  more  considera- 
ble, we  may  direct,  generally,  Tantum  sumat  quantum  sine  fas  tidio  ferri 
possit;  ox,  par  litis  dosibus  donee  iotum  assumptum  fuerit. 
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LiNCTUS. — Eclegma,  Look. 

588.  A  Linctus  differs  from  an  electuary  in  being  more  liquid ;  and 
from  a  sirup,  in  being  of  a  thicker  consistence.  Its  chief  value  consists 
in  being  from  time  to  time  introduced  into  the  mouth,  and  gradually 
swallowed,  by  which  the  local  influence  of  the  medicine  is  protracted. 
In  coughs,  hoarseness,  relaxed  or  sore  throat,  and  other  similar  affec- 
tions, its  operation  is  obvious  (Form.  147,  182). 


SUPPOSITORIA. 

589.  This  is  an  ancient  form  of  preparation,  and  although  of  late 
years  it  has  fallen  into  comparative  disuse,  it  affords  a  very  efficacious 
mode  of  administering  many  powerful  medicines  ;  and,  in  some  in- 
stances, of  producing  effects  which  the  same  remedy,  if  given  in  any 
other  form,  would  not  be  able  to  command ;  besides  which,  it  is  found 
that  after  the  stomach,  by  long  use,  has  lost  its  susceptibility,  the  same 
substance  will  operate  with  fresh  and  unabated  force  if  applied  to  the 
rectum.  There  are  two  great  indications  which  Suppositories  are  cal- 
culated to  fulfil. 

590.  1.  The  alleviation  of  pain  and  irritation,  especially  when  it 
arises  from  diseases  of  the  bladder,  prostate  gland,  uterus,  and  other 
parts  in  the  vicinity :  in  which  cases  the  efficacy  of  the  remedy  would 
appear  to  be  greatly  promoted  by  the  sympathy  of  contiguity.  In  ray 
own  practice  I  have  known  a  violent  sciatica  cured  by  it ;  and  nothing 
will  give  greater  relief  in  those  harassing  pains  and  distressing  sub- 
sultus  which  frequently  accompany  certain  cases  of  paraplegia.  Abor- 
tion may  also  be  thus  frequently  prevented.  To  fulfil  these  indications, 
a  mixture  of  one  part  of  opium  and  two  parts  of  soap  will  be  found  eli- 
gible ;  or,  in  some  cases,  a  mixture  of  belladonna  will  be  useful. 

591.  2.  The  production  of  Catharsis.  In  cases  of  apoplexy,  and  in- 
sensibility from  other  causes,  the  counter-irritation  which  these  reme- 
dies are  likely  to  occasion  may  be  productive  of  benefit ;  and  in  the 
failure  of  the  more  ordinary  remedies,  they  will  hold  out  a  fair  promise 
of  success  in  the  cure  of  Ascarides  {Form.  181).  "Where  a  very  effi- 
cient suppository  is  required,  one  or  two  grains  of  Elaterium,  rubbed  up 
with  eight  grains  of  hard  soap,  will  present  us  with  a  combination  of 
great  utility. 

592.  For  the  easy  introduction  of  the  suppository,  small  tubes  may 
be  obtained  at  any  of  the  instrument-makers  ;  and  upon  some  occasions 
it  may  be  useful  to  smear  the  surface  of  the  suppository  with  a  little  al- 
mond or  castor  oil. 


II.  LIQUID  FORMS. 

MlSTUR^. 


593.  The  term  Mixture  is  at  present  applied  to  those  preparations  in 
which  diflferent  ingredients  are  mingled  together  in  the  liquid  form,  or 
in  which  solid  substances  are  diffused  through  liquids,  and  suspended  in 
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ihem  by  the  medium  of  mucilage  or  sirup.  It  consequently  includes 
those  subordinate  forms  which  were  distinguished  by  the  older  writers 
by  the  terms  Emulsions,  Jalaps,  &c. 

594.  In  prescribing  extemporaneous  mixtures,  the  following  general 
rules  must  be  observed. 

I.  Substances  which  are  disposed  to  enter  into  chemical  union,  or  to 
decompose  each  other,  ought  not  to  be  mixed  together,  unless  it  be 
with  a  view  to  obtain  the  new  products  as  a  remedy. 

II.  Transparency  is  not  a  necessary  condition,  and  hence  insoluble 
powders  may  be  introduced  into  a  mixture,  provided  that  the  follow- 
ing precautions  be  observed. 

1.  They  must  be  divisible,  and  mechanically  diffusible  in  the  li- 
quid. 

2.  They  must  not  possess  too  great  a  specific  gravity. 

3.  They  must  not  render  the  liquid  too  mucilaginous  or  thick; 
thus  fjj  should  seldom  hold  suspended  more  than  3ss  of  a  vegetU' 
ble  powder,  9ij  of  an  electuary  and  conserve,  or  3j  of  an  extract. 

III.  The  taste,  the  odour,  and  the  general  aspect  of  the  mixture 
should  be  rendered  as  agreeable  as  possible. 

595.  The  physician  may  also  produce  occasional  changes  in  the  ap- 
pearance of  his  mixture,  in  order  to  reconcile  a  delicate  taste  to  its  con- 
tinuance ;  but  he  never  ought  to  alter  the  essential  part  of  a  plan  which 
he  finds  advantageous.  This,  however,  is  an  error  into  which  every 
young  practitioner  is  too  liable  to  be  betrayed  ;  impatience  and  adven- 
ture are  the  characteristics  of  youth  ;  and  should  a  medicine  not  quickly 
produce  all  the  anticipated  advantages,  it  is  abandoned  for  others,  which, 
in  their  turn,  are  as  readily  dismissed  as  useless.  In  short,  he  treats  his 
patient  as  a  boy  does  his  first  watch,  by  putting  him  backward  and  for- 
ward for  experiment'  sake.  While  I  am  writing,  how  many  instances 
of  this  kind  are  recalled  to  my  recollection,  when,  thirty  years  ago,  I  was 
physician  to  the  Westminster  Hospital ! 

596.  A  Draught  diflfers  merely  from  a  Mixture  as  to  quantity  ;  it 
is  usually  taken  at  once,  and  should  not  exceed  fsiss.  It  is  to  be  pre- 
ferred to  a  mixture  when, 

1.  The  remedy  is  to  be  taken  in  a  precise  dose. 

2.  Whenever  it  is  readily  liable  to  spontaneous  decomposition,  or  to 
be  speedily  affected  by  the  action  of  the  air. 

597.  In  apportioning  the  dose  of  a  mixture,  the  following  proportions 
may  be  considered  as  sufficiently  accurate  approximations :  A  table- 
spoonful  (^Cochleare  Amplum),  fjss  ;  dessert  spoon  {Cochl.  Mediocre), 
ill)  ;  teaspoon  (^Cochl.  Minimum),  fsi ;  a  wine  glass  (Cyaiku^),  although 
very  variable,  may  be  estimated  as  fjiss.  The  custom  of  measuring  the 
dose  of  a  liquid  by  dropping  it  from  the  mouth  of  a  vial  is  necessarily 
very  inaccurate,  and  since  the  force  of  cohesion  varies  in  different  li- 
quids as  it  does  in  solids,  the  size  of  their  respective  drops  must  vary 
accordingly.  It  will  therefore  be  always  advisable  to  dilute  an  active 
medicine  that  is  to  be  so  apportioned  with  at  least  a  treble  quantity  of 
water  or  spirit,  that  its  real  dose  may  not  be  essentially  altered  by  any 
slight  alteration  in  the  quantity. 

598.  The  temperature  at  which  a  liquid  medicine  should  be  given 
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may,  perhaps,  deserve  some  notice.  In  general,  the  ordinary  degree  of 
heat  is  that  best  calculated  to  answer  our  purpose  ;  but  in  cases  of  dys- 
pepsy,  I  have  frequently  found  that  the  sense  of  weight  and  uneasiness 
which  are  liable  to  follow  a  dose  may  be  prevented  by  giving  the  med- 
icine in  a  tepid  state.  In  delicate  chlorotic  females,  chalybeate  draughts 
are  not  only  more  efficacious,  but  less  likely  to  disagree  when  thus  ad- 
ministered. The  necessary  temperature  may  be  imparted  to  it  by  pla- 
cing the  vial  containing  it  in  hot  water  for  a  short  time  before  it  is  taken. 


Enemata. 

599.  This  form  furnishes  the  practitioner  with  many  valuable  resour- 
ces, although  in  former  times  it  had  not  escaped  its  share  of  reproach. 
Paracelsus  bestowed  upon  it  the  epithet  "  Terpissimum  Medicamentum," 
and  Van  Helmont  that  of  "Pudendum  Medicorum  Suisidium."  The 
College,  in  their  last  Pharmacopoeia,  have  introduced  several  formulze 
for  their  preparation,  viz.,  Enema  Aloes — e.  Colocynthidis — e.  Opii — 
E.  Tabaci — e.  Terebinthincs.  They  are  calculated  to  fulfil  the  following 
indications : 

1.  To  promote  the  tardy  operation  of  a  Cathartic ;  or  to  evacuate  the 
howels,  where,  from  irritability  of  stomach,  medicines  cannot  he  re- 
tained, or,  from  debility  of  body,  they  cannot  be  safely  administered. 

600.  There  are  two  essential  circumstances,  independent  of  the  in- 
gredients, which  will  modify  the  activity  of  a  clyster,  viz.,  Impulse  and 
Quantity,  by  which  we  obtain  the  stimulus  of  impression,  as  well  as 
that  of  distension.  Where  our  object  is  free  evacuation,  not  less  than  a 
pint  of  liquid  should  be  thrown  up ;  warm  water  alone  may  be  thus 
made  the  means  of  overcoming  an  obstruction  which  more  active  meas- 
ures had  failed  to  remove.  The  addition  of  Soap  not  only  increases  its 
effect,  but  may  neutralize  an  irritating  acid  which  commonly  exists  in  the 
lower  bowels  of  dyspeptic  subjects.  By  giving  an  impulse  or  momentum 
to  the  injected  liquid,  the  local  impression  is  so  powerful  that,  although 
it  cannot  reach  beyond  the  sigmoid  flexure  of  the  colon,  its  influence 
will  extend,  by  the  medium  of  sympathy,  through  the  whole  alimentary 
canal,  so  as  to  produce  a  thorough  and  copious  discharge. 

2.  To  produce  Astringent,  Anodyne,  or  Carminative  Effects. 

601.  The  Enema  Opii  of  the  Pharmacopoeia  is  probably  the  best 
form ;  the  quantity  of  opium  can  be  regulated  according  to  circumstan- 
ces ;  it  offers  the  advantage  of  influencing  the  system  by  a  narcotic, 
without  the  inconvenience  of  disturbing  the  functions  of  the  stomach ; 
and  in  certain  spasmodic  affections  of  the  bowels,  bladder,  and  uterus, 
or  of  the  lower  extremities,  and  during  the  passage  of  a  calculus  along 
the  ureter,  it  derives  additional  power  from  the  sympathy  of  contiguity. 
In  some  cases  the  injection  of  cold  water  acts  as  a  powerful  astringent, 
and,  from  its  impression  upon  the  rectum,  will  frequently  afford  instanta- 
neous relief  in  hemorrhoidal  affections.  As  a  Carminative,  in  tympani- 
tis from  collapse,  as  in  the  ulterior  stage  of  fever,  according  to  my  ex- 
perience, a  drachm  or  two  of  the  Confectio  Rutce,  rubbed  up  with  three 
or  four  ounces  of  gruel,  affords  a  most  efficacious  clyster. 
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3.   To  induce  extreme  Relaxation. 

602.  In  cases  of  obstinate  constipation,  depending  upon  violent  spas- 
modic constriction,  in  Ileus,  or  incarcerated  Hernia,  clysters  of  tobacco 
have  produced  speedy  relief ;  but  the  practice  is  not  unfrequently  at- 
tended with  vomiting,  extreme  debility,  and  cold  sweats,  circumstances 
which  render  it  highly  dangerous  in  cases  wherein  the  patient  has  been 
already  exhausted  by  protracted  suffering.  I  witnessed  some  years  ago 
a  lamentable  instance  of  this  kind  ;  a  medical  practitioner,  after  repeat- 
ed attempts  to  reduce  a  hernia,  injected  an  infusion  of  tobacco,  and 
shortly  afterward  removed  the  patient  in  a  carriage  to  the  Westminster 
Hospital,  for  the  purpose  of  undergoing  the  operation  ;  but  the  unfortu- 
nate man  arrived  only  a  few  minutes  before  he  expired.  Tobacco 
clysters  were  some  years  since  recommended  in  America  for  the  pur- 
pose of  forwarding  difficult  parturition,  but  the  alarming  symptoms  which 
followed  in  the  only  case  in  which  it  was  tried  prevented  a  repetition 
of  the  experiment.  They  were  also  formerly  proposed  for  recovering 
persons  in  a  state  of  asphyxia :  it  is  not  easy  to  conjecture  how  such  an 
idea  could  have  occurred  to  any  rational  physiologist.  Any  quantity  of 
infusion  containing  more  than  half  a  drachm  cannot  be  injected  without 
danger,  and  should  the  clyster  not  come  away  in  a  few  minutes,  tepid 
water  should  be  thrown  up  to  favour  its  return. 

4.  To  act  as  an  emollient  Fomentation. 

603.  For  this  purpose,  gruel,  starch,  and  other  demulcent  infusions 
may  be  employed. 

5.  To  destroy  Ascarides. 

I  have  already  considered  this  subject  (349) ;  see,  also.  Form.  180. 

6.  To  convey  Nutriment. 

604.  Strong  broths,  beef-tea,  &c.,  thickened  with  arrowroot,  furnish 
the  most  appropriate  fluids,  with  the  addition,  if  necessary,  of  some 
laudanum  to  ensure  its  retention. 

605.  For  the  accomplishment  of  any  of  the  above  last  five  indications, 
it  is  obvious  that  the  stimuli  of  impulse  and  quantity  should  be  avoided  : 
to  prevent  the  opiate  clyster  from  returning,  its  bulk  should  not  exceed 
three  or  four  ounces.  In  administering  a  bitter  decoction  for  the  cure 
of  ascarides,  the  same  precaution  is  necessary,  or  the  gut  will  suddenly 
contract  and  expel  it;  this  should  be  avoided,  as  the  clyster  will  act 
with  more  certainty  when  allowed  to  remain  for  some  time  ;  after  its 
return,  a  common  injection  of  salt  and  water  in  a  greater  quantity,  may 
be  sent  up  to  wash  out  the  intestine. 


Injectiones. 

606.  Under  this  head  may  be  comprehended  the  various  medicinal 
preparations  which  are  employed  locally.,  to  the  urethra  for  the  cure  of 
gonorrhoea,  and  to  the  vagina  for  that  of  the  different  discharges  to 
which  females  are  liable. 

607.  With  respect  to  the  former  of  these,  it  has  been  truly  observed 
that,  "  among  the  whole  class  of  remedies  employed  for  surgical  purpo- 
ses, there  is  scarcely  one  that  has  occasioned  a  greater  diversity  of 
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opinion ;"  to  enter,  however,  into  an  examination  of  this  question  would 
be  entirely  foreign  to  the  intention  of  the  present  work  ;  it  is  only  ne- 
cessary to  state  that,  for  their  preparation,  the  same  principles  of  com- 
bination, and  the  same  chemical  precautions  apply,  as  for  those  which 
have  been  already  investigated.  In  some  cases  the  practitioner  will 
find  it  useful  to  ensure  the  entire  solution  of  his  active  ingredient,  while 
in  others  the  presence  of  a  precipitate  may  enhance  its  efficacy  (480). 
See  Form.  65. 

608.  In  the  preparation  of  injections  for  female  discharges,  it  must 
be  remembered  that,  if  they  be  of  a  vegetable  nature,  their  efficacy  will 
probably  depend  upon  Tannic  Acid,  and  the  prescriber  must  therefore 
take  care  not  to  invalidate  the  power  of  this  principle  by  incompatible 
additions  ;  it  also  deserves  notice  that,  as  tannic  acid  has  the  power  of 
coagulating  animal  mucus,  and  of  forming  with  it  an  insoluble  compound, 
its  administration  as  an  injection  is  liable  to  occasion  the  evacuation 
of  whitish  or  ash-coloured  flakes,  which  will  come  away  from  time  to 
time,  and  excite  in  the  patient's  mind,  says  Sir  Charles  Clarke,  the  ap- 
'  prehension  that  she  is  voiding  portions  of  the  internal  parts  of  the  body, 
unless  she  be  prepared  for  the  occurrence  by  a  previous  explanation,  and 
which  the  judicious  practitioner  will  not  neglect  to  affiard.  In  some 
cases  it  will  be  necessary  to  correct  the  irritating  effect  of  the  astringent, 
by  the  addition  of  a  demulcent,  as  exemplified  in  Form.  69.  In  apply- 
ing this  form  of  remedy,  an  ivory  syringe  should  be  always  preferred  to 
one  of  pewter,  whenever  the  solution  is  likely  to  be  affected  by  the  con- 
tact of  a  metal.  Dr.  Ashwell,  in  his  recent  work  on  "  Diseases  peculiar 
to  Women,"  states  that  he  has  discontinued  the  use  of  the  syringe  for  vagi- 
nal injections,  as  he  finds  India-rubber  bottles,  fitted  with  ivory  tubes, 
less  liable  to  get  out  of  repair,  and,  at  the  same  time,  more  manageable. 
The  same  practical  author  has  furnished  us  with  many  useful  directions 
as  to  their  administration ;  in  cases  of  susceptible  and  irritable  women, 
it  is  often  necessary  to  apply  the  injections  warm,  so  as  to  prevent  the 
occurrence  of  the  spasmodic  pain  which  has  followed  their  use  when 
cold. 


Inhalationes. 

609.  Under  this  general  title  are  comprehended  two  distinct  species, 
viz.,  dry  fumes  (Suffitus)  and  watery  vapours  {Halitus). 

610.  With  respect  to  this  particular  form  of  remedy,  it  may  be  observed 
that,  if  the  power  of  a  medicine  be  so  greatly  modified  by  circumstances 
affecting  its  solubility,  it  is  fair  to  infer  that  the  still  farther  diminution 
of  its  cohesion  may  occasion  a  corresponding  influence  upon  its  ener- 
gies ;  indeed,  it  would  appear  that  some  few  substances*  are  entirely 
inert  under  any  other  form.  The  operation  of  inhalation,  moreover,  en- 
ables us  to  bring  various  bodies  into  immediate  contact  with  organs  ex- 
posing a  great  extent  of  mucous  surface,  through  which  innumerable 
capillaries  spread  out  their  ramifications,  and  to  which  all  remedies,  in 
any  other  state  of  aggregation,  are  necessarily  inaccessible.  This  obser- 
vation applies  more  particularly  to  the  lungs  and  their  air-passages. 

*  Metallic  mercury  affords  a  good  example ;  although  inactive  in  its  fluid  form,  it  is 
highly  active  in  the  state  of  vapour ;  it  is  thus  that  the  workmen  employed  in  gilding, 
silvering  looking-glasses,  constructing  barometers,  &c.,  experience  such  dreadful  effects, 
for  the  metal  assumes  an  elastic  form  at  the  ordinary  temperature  of  the  atmosphere,  as 
Mr.  Faraday  has  proved  by  a  series  of  conclusive  experiments. 
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611.  The  practice  of  causing  patients  to  inhale  various  volatilized 
substances  is  of  ancient  date.  Galen  recommended  the  fumes  of  Or- 
piment  to  be  breathed  ;  but  few  attempts  of  the  kind  had  been  made  until 
the  time  of  our  countryman  Bennet,  the  author  of  the  "  Theatrum  Tabi- 
dorum"  who  arranges  volatilized  substances  under  the  two  divisions 
which  have  been  announced  at  the  head  of  the  present  section,  viz., 
Suffitus  and  Halitus.  Sir  Alexander  Crichton  published,  in  the  year 
1823,  a  pamphlet  on  the  effects  of  the  vapour  of  boiling  tar  in  the  treat- 
ment of  pulmonary  disease,  which  recalled  the  attention  of  the  profes- 
sion to  a  practice  that  had  entirely  fallen  into  neglect,  in  consequence, 
no  doubt,  of  the  injudicious  and  empirical  spirit  with  which  it  had  been 
pursued.  More  recently.  Dr.  Harwood,  of  Saint  Leonard's,  has  pub- 
lished a  very  sensible  and  practical  essay  on  the  use  of  inhalations,  the 
effect  of  which  has  been  to  revive  the  practice.  He  has  pointed  out 
several  important  precautions  which  should  be  observed  in  conducting 
the  process  ;  he  has  shown  that  a  vapour  at  a  temperature  above  that  of 
the  human  body  may  be  injurious  ;  that,  unless  a  proper  apparatus  be 
employed,  and  the  patient  be  properly  directed  in  its  use,  the  muscular 
powers  are  exhausted  by  the  prolonged  efforts  of  suction,  whereas  the 
invalid  should  always  endeavour  to  conduct  the  process  as  much  like 
ordinary  breathing  as  possible,  or,  in  other  words,  without  effort  or  fa- 
tigue. To  ensure  these  objects.  Dr.  Harwood  has  constructed  an  inhaler, 
which  appears  to  me  to  have  realized  all  the  expectations  it  has  raised. 

612.  Suffitus.  Fumes  of  Burning  Substances.  At  the  request  of 
Sir  Alexander  Crichton,  I  tried  the  tar  fumigation  in  several  chronic 
cases  of  bronchitis,  which  were  accompanied  with  a  general  relaxed 
state  of  the  system,  with  very  considerable  success.  To  every  pound 
of  tar  half  an  ounce  of  carbonate  of  potass  was  added,  to  neutralize  the 
acetic  acid  present  in  it.  It  was  then  placed  in  a  basin  over  a  lamp, 
and  kept  slowly  boiling  in  the  chamber  in  which  the  patient  was  con- 
fined. In  the  present  day,  a  few  drops  of  Creosote  are  added  to  a  thin 
mucilaginous  solution,  and  breathed  from  the  inhaler.  Various  balsamic 
remedies*  have  been  introduced  for  a  similar  object ;  since,  however, 
these  all  act  as  stimulants,  the  practice  cannot  be  considered  free  from 
danger  where  an  inflammatory  diathesis  prevails,  or  any  tendency  to 
haemoptysis  exists.  The  Sulphuret  of  Mercury  has  also  been  employed 
as  a  fumigation,  by  throwing  3ss  of  it  on  red-hot  iron,  and  cautiously  in- 
haling the  fumes  ;  the  effect  is,  generally,  speedy  salivation.  Mr.  Pear- 
son observes  that  it  is  useful  in  those  cases  of  venereal  ulcers  in  the 
mouth,  throat,  and  nose,  where  it  is  an  object  to  put  a  sudden  stop  to 
the  progress  of  the  disease.  Ulcers  about  the  pudenda  and  anus  are 
also  much  benefited  by  it ;  in  which  cases  it  is  conveniently  applied  by 
placing  a  red-hot  heater  at  the  bottom  of  a  night-pan,  and,  after  sprink- 
ling upon  it  a  few  grains  of  the  Sulphuret,  placing  the  patient  upon  the 
stool.  The  Sulphuret  is,  of  course,  decomposed,  and  Metallic  mercury, 
together  with  a  portion  of  sulphureous  vapour,  are  volatilized. 

613.  The  practice  of  smoking  the  roots  of  stramonium,  tobacco,  and 

*  Dr.  Mudge,  in  the  year  1782,  had  recommended  the  fumigation  of  balsams,  in  a  pam- 
phlet on  the  subject  of  his  inhaler :  little  or  no  notice,  however,  was  taken  of  it ;  a  circum- 
stance which  cannot  excite  our  surprise,  when  we  consider  the  extravagant  terms  in  which 
the  pretensions  of  the  remedy  were  supported.  "  I  believe,"  says  he,  "  that  much  of  the 
benefit  which  consumptive  patients  experience  from  sea  voyages  is  derived  from  the  tar 
vapour  constantly  present  on  board  a  ship !" — A  Radical  and  Expeditious  Cwe  for  a  recent 
Catarrhous  Cough.    By  J,  Mudge,  Plymouth,  1783. 
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other  narcotics,  may  with  propriety  be  noticed  under  this  head.  Dr, 
Harvvood  has  drawn  a  nice  physiological  distinction  between  the  acts 
of  inhalation  and  smoking.  "  In  this  latter  case,  the  smoke  does  not 
pass  into  the  trachea,  in  consequence  of  the  then  closed  state  of  the 
valves  of  the  throat ;  and  so  admirable  is  the  protection  afforded  to  the 
lungs  by  these  means,  that  although  the  smoke  taken  into  the  mouth  be 
permitted  to  traverse  the  pharynx,  and  even  to  return  through  the  nos- 
trils, by  the  elevation  and  depression  of  the  velum,  yet  the  perfect  valve 
formed  by  the  epiglottis  still  prevents  its  entering  the  trachea."  The 
beneficial  effects,  therefore,  occasionally  derived  from  smoking  Stra- 
monium in  spasmodic  dyspncea,  must  be  the  result  of  sympathy,  commu- 
nicated by  the  nerves,  from  the  throat  and  fauces  to  the  ramifications  of 
the  air-tubes. 

614.  Halitus.  This  division  embraces  a  wider  and  more  important 
class  of  remedies.  We  may  commence  with  the  objects  to  be  fulfilled 
by  simple  water  in  the  form  of  steam.  I  have  upon  a  former  occasion 
stated  the  advantages  that,  in  certain  dry  conditions  of  the  atmosphere^ 
may  be  derived  from  evaporating  water  in  the  apartment  of  a  patient 
(174).  I  shall  only  observe,  in  this  place,  that  the  profession  do  not 
appear  to  attach  sufficient  importance  to  it ;  not  only  is  a  certain  degree 
of  moisture  in  the  air  essential  to  healthy  respiration,  but  it  would  ap- 
pear, when  in  too  dry  a  state,  to  act  as  an  irritant  to  the  bronchial  tubes. 
In  states  of  congestion,  nothing  is  more  calculated  to  soothe  their  mucous 
membrane  than  the  inhalation  of  steam  ;  to  which  may  be  added  such 
medicines  as  appear  appropriate  to  each  particular  case.  Formula  29 
is  one  which  I  am  constantly  in  the  habit  of  prescribing  with  much 
benefit  in  highly  irritable  coughs.  In  certain  catarrhal  affections,  when 
accompanied  with  difficult  expectoration,  the  addition  of  a  small  quan- 
tity of  vinegar  will  often  be  found  useful,  the  acid  in  this  case  assisting 
the  expectoration,  while  the  whole  acts  as  an  emollient  and  soothing 
application  to  the  tender  and  irritated  vessels  of  the  internal  surface  of 
the  bronchial  tubes.  The  same  practice  is  also  highly  serviceable  in 
Cynanche  Trachealis  and  Tonsillaris.  In  pneumonia,  after  the  violence 
of  the  arterial  excitement  has  been  reduced  by  depletory  measures,  the 
inhalation  of  the  steam  of  hot  water,  or  decoctions  of  emollient  herbs, 
taking  care  that  the  temperature  be  moderate,  will  often  contribute  to  the 
support  of  an  easy  expectoration.  In  dyspnoea,  attended  with  a  spas- 
modic constriction,  vapours  impregnated  with  Sulphuric  jEther  have  been 
recommended  for  inhalation.  Dr.  Pearson  also  states  that  the  efficacy 
of  such  an  application  is  materially  enhanced  by  dissolving  it  in  a  por- 
tion of  the  Extract  of  Conium.  Dr.  Bootcher,  of  Copenhagen,  has  an- 
nounced the  utility  of  vapours  of  Camphor  in  complaints  affecting  the 
cavities  of  the  nose,  throat,  and  chest.  He  states,  that  in  the  worst 
case  of  stoppage  of  the  nose  from  catarrh,  a  piece  of  camphor  need  only 
to  be  kept  for  a  few  minutes  before  it,  to  obtain  great  relief;  the  same 
application  has  been  known  to  produce  good  in  cynanche  tonsillaris. 
Yarious  other  substances,  as  Iodine,  Chlorine,  &c.,  in  pulmonary  con- 
sumption, have  been  recommended,  but  not  having  much  confidence  in 
their  powers,  I  have  had  no  experience  of  their  effects. 
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REMEDIES  OF  EXTERNAL  APPLICATION. 

615.  This  class  of  medicinal  agents  formerly  composed  a  much 
wider  range  of  forms  ;  such  as  numerous  Epithems,  Aromatic  hags.  Med- 
icated Quills  and  Pillows*  &c.  The  external  applications  of  the  pres- 
ent day  are  Cataplasmata,  Cerala,  Emplastra,  Linimenta,  Lotiones,  and 
TJngueiita ;  to  which  may  be  added  the  different  forms  of  the  bath. 
They  may  be  physiologically  arranged  under  two  classes,  viz., 

1.  Those  the  effects  of  which  are  entirely  local,  as  exemplified  in  the 
application  of  certain  Lotions,  Cataplasms,  Plasters,  and  Ointments. 

2.  Those  which  excite  general  effects,  or  produce  an  influence  upon  parts 
remote  from  the  seat  of  application,  as  in  the  case  of  Blisters  and 
other  Counter-irritants  ;  and  of  Mercurial  Ointments,  Liniments^ 
and  Plasters,  and  Hot  and  Cold  Baths. 

616.  In  this  latter  category  we  may  also  include  the  general  tonic 
effects  of  adhesive  plasters  and  bandages.  To  what  extent  a  medicinal 
substance,  when  locally  applied  to  the  surface  of  the  body,  may  be  capa- 
ble of  afi'ecting  the  general  system,  or  some  of  its  remote  parts,  is  a 
question  that  has  excited  much  discussion.  The  subject  has  already 
been  brought  before  the  reader  in  the  present  work  (14  and  46),  and  it 
would  thus  appear  that  topical  applications  may  produce  general  effects 
by  several  distinct  modes  of  operation,  viz., 

1.  By  exciting  an  impression  on  the  nervous  system,  as  evinced  in  the 
operation  of  the  Cold  Bath  and  counter-irritating  applications. 

2.  By  inodifying  the  Cuticular  discharge.  The  Vapour  Bath  derives 
its  value  from  such  an  effect  (330). 

3.  By  being  absorbed  into  the  circulation. 

617.  In  considering  the  different  forms  of  external  application,  it  will 
appear  that,  for  their  extemporaneous  construction,  preparation,  and  ap- 
plication, the  same  scientific  knowledge,  practical  skill,  and  pathological 
acumen  will  be  required  as  we  have  already  stated  to  be  so  indispen- 
sably requisite  to  enable  the  physician  to  prescribe,  and  the  pharmaceu- 
tist to  prepare,  the  various  remedies  intended  for  internal  administration, 
A  series  of  Formulcs  are  given  in  the  PharmacopcEia,  but  the  practitioner 
will  constantly  find  it  necessary  to  extend  their  usefulness,  or  to  modify 
their  powers,  by  extemporaneous  additions ;  and  for  this  he  will  neces- 
sarily require  a  competent  share  of  chemical  knowledge. 


Emplastra. 

618.  These  are  solid  and  tenacious  compounds,  adhesive  at  the  ordi- 
nary heat  of  the  body.  They  owe  their  consistency  to  different  me- 
chanical and  chemical  effects,  viz., 

1.   To  the  chemical  combination  of  the  Oxide  of  Lead  with  one  or  more 
of  the  oily  acids. 

*  Quilts  stuffed  with  Bark  have  been  recommended  in  fevers.  The  Hop-pillow  (Pulvinar 
Humuli)  has  been  long  employed  for  producing  sleep.  Dr.  Willis  brought  it  into  vogue  by 
prescribing  it  for  George  III.  Van  Swieten  slates  that  pillows  of  the  Male  Fern  were  once 
in  great  repute  for  the  cure  of  Rachitis. 
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619.  In  scientific  strictness,  the  term  Plaster  should  be  exclusively 
applied  to  compounds  of  this  kind.  Although  the  Lead  Plaster  was 
known  to  the  ancients,  and  the  formula  for  its  preparation,  as  given  both 
by  Pliny  and  Celsus,  differs  very  little  from  that  of  a  modern  Pharma- 
copoeia, its  composition  remained  unknown  until  the  masterly  researches 
of  Chevreul  put  us  in  possession  of  the  true  chemical  nature  of  oils  and 
fats,  which  were  proved  by  this  distinguished  philosopher  to  be,  in  re- 
ality, Salts,  consisting  of  certain  organic  acids,  in  combination  with 
the  Oxide  of.Glycerule  (^Glycerine,  the  sugar  of  oils),  as  a  base.  These 
acids  received  the  names  of  the  Stearic,  Margaric,  and  Oleic  acids  ;  and 
the  relative  fluidity  or  consistence  of  the  oil  or  fat  was  found  to  depend 
upon  the  predominance  of  one  or  other  of  these  acids  in  its  compo- 
sition. The  terms  Stearine,  Margarine,  and  Oleine,  as  being  more  la- 
conic, are  employed  to  express  respectively  the  Stearate,  Margarate,  and 
Oleate  of  the  oxide  of  glycerule.  We  have  thus  a  key  to  discover  the 
nature  of  the  different  compounds  which  oils  and  fats  form  with  different 
bodies,  and  the  changes  they  undergo  by  different  re-agents.  If  acted 
upon  by  alkalies,  or  by  the  oxide  of  lead,  a  decomposition  takes  place  : 
in  the  one  case,  there  will  result  a  stearate,  margarate,  and  oleate  of 
potass  or  soda  [Soap) ;  in  the  other,  a  combination  of  these  acids  with 
the  oxide  of  lead,  forming  an  insoluble  Plaster ;  while  in  both  cases  the 
oxide  of  glycerule  will  be  separated,  and,  by  uniting  with  the  water,  will 
become  hydrated  oxide  of  glycerule  (glycerine,  or  sugar  of  oils).  Ber- 
zelius  considers  the  Emplastrum  Plumbi  as  a  tribasic  salt,  or,  in  other 
words,  as  a  compound  of  one  equivalent  of  the  oily  acids,  and  three  of 
the  oxide  of  lead. 

620.  In  turning  to  the  Pharmacopoeia,  we  shall  find  that  the  Lead 
Plaster*  forms  the  basis  of  most  of  the  plasters  in  common  use  ;  in  com- 
bination with  resin  [Emplast.  Resinm),  it  constitutes  the  common  Adhe- 
sive Plaster ;  different  practitioners,  however,  are  in  the  habit  of  varying 
the  proportion  of  resin,  and  they  accordingly  obtain  a  plaster  of  different 
qualities.  The  effect  of  the  resin  is  to  render  it  more  adhesive,  but,  at 
the  same  time,  it  renders  it  more  irritant ;  so  that  in  many  cases  excori- 
ations are  produced  by  its  application.  For  this  reason,  Baynton's  ad- 
hesive plaster  (Strapping)  contains  less  resin,  there  being  only  six 
drachms,  instead  of  two  ounces,  to  a  pound  of  the  lead  plaster.  In  some 
cases  Soap  may  be  added  to  the  combination,  more  particularly  when  the 
Emplast.  Saponis,  which  consists  only  of  soap  and  lead  plaster,  is  not 
sufiiciently  adhesive  ;  in  this  way,  by  extemporaneous  modifications,  we 
may  obtain  a  plaster  of  any  desired  quality  as  to  adhesiveness. 

3.  To  a  due  Admixture  of  Wax  or  Fat,  and  Resin. 

621.  These  compounds,  although  now  designated  as  plasters,  may  be 
said  to  differ  only  from  liniments,  ointments,  and  cerates,  in  the  degree 
of  consistence,  e.  g.,  Emplast.  Cerce ;  Deyeux,  therefore,  proposed  to 
distinguish  them  by  the  appellation  of  Solid  Ointments.  Being  mild 
and  tractable,  they  may  be  usefully  employed  as  the  excipients  of  active 
substances,  e.  g.,  Emplast.  Cantharidis. 

*  This  plaster  is  usually  sold  under  the  name  of  Diachylon,  which  signifies  prepared 
from  juices,  did  et  ;^ii/l6f .  It  has  been  said  that  all  the  pharmaceutical  names  to  which 
Dia  is  affixed  are  of  Arabian  origin ;  but  this,  however,  is  not  the  case ;  we  frequently 
meet  with  examples  in  Galen,  ^  8ia  diKTUfivov,  tj  Sta  dvoiv  apiaToXoxtaiv,  v  <''"i  "^^- 
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3.   To  the  Chemical  Action  of  the  Component  Parts  of  the  Plaster  on 
each  other,  as  exemplified  in  the  Emplast.  Ammoniaci. 

622.  Officinal  plasters  are  generally  kept  in  rolls,  and  when  to  be 
used,  they  are  melted  and  spread  upon  soft  leather  ;  in  performing  this 
operation,  heat  above  that  of  boiling  water  ought  not  to  be  applied,  for  if  a 
metallic  oxide  be  present  it  may  be  reduced,  and  should  aromatic  or  vola- 
tile substances  enter  as  ingredients,  they  will  be  thus  dissipated  ;  besides 
which,  the  oily  matter  itself  will  undergo  a  very  injurious  change  by  a 
mismanaged  application  of  heat,  and  the  plaster  will  be  less  adhesive. 

623.  They  are  employed  as  remedies  to  answer  two  general  indica- 
tions :  mechanically,  to  protect  an  excoriated  part,  to  afford  support  to 
weak  muscular  structures,  and  to  exclude  the  access  of  the  air ;  and 
medicinally,  to  operate  as  stimulant,  discutient,  rubefacient,  alterative, 
anodyne,  and  antispasmodic  applications. 

•624.  That  by  affording  artificial  support  to  various  parts  of  the  body, 
by  the  application  of  plasters  and  other  mechanical  contrivances,  we 
are  capable  of  affording  great  relief  in  many  diseases,  is  a  truth  to  be 
explained  upon  the  soundest  views  of  physiology,  and  is  daily  confirmed 
by  the  results  of  practice  ;  thus,  by  giving  support  to  the  muscles  of  the 
back,  how  frequently  is  the  stomach  steadied  and  strengthened !  Dis- 
eases of  the  kidneys  are  in  the  same  way  very  frequently  relieved  by 
tight  bandages  around  the  loins  ;  the  existence  of  an  intimate  connexion 
between  the  external  and  internal  parts  is  strikingly  exemplified  by  the 
distressing  effects  which  are  often  experienced  in  weak  habits,  such  as 
sickness,  giddiness,  and  other  uneasy  sensations,  from  the  removal  of 
any  accustomed  compression,  as  that  from  stays,  under-waistcoats,  &;c. 
It  is  also  shown  by  the  increased  vigour  produced  by  swathing  and 
lacing,  where  debility  occurs  from  relaxation  of  the  fibres.  The  sup- 
port afforded  to  persons  who  have  been  tapped  in  ascites  is  another 
instance.  I  have  also  met  with  many  cases,  in  the  course  of  my  prac- 
tice, in  which  a  morbidly-relaxed  state  of  the  bowels,  having  harassed 
the  patient  for  several  years,  and  set  at  defiance  the  ordinary  methods 
of  treatment,  has  been  cured  by  the  application  of  a  bandage,  or  elastic 
belt  around  the  abdomen.  In  recommending,  however,  such  a  practice, 
I  ought  not  to  pass  over  unnoticed  the  mischief  its  abuse  may  occasion  ; 
there  is  a  limit  to  this  sanatory  pressure  ;  tight  stays,  and  other  liga- 
ments around  the  body,  have  been,  and  still  are,  the  bane  of  young 
women.  There  is  a  certain  neuralgic  affection  of  the  scalp  that  is  im- 
mediately relieved  by  a  tight  bandage  around  the  forehead — a  practice 
evidently  adopted  in  the  earliest  ages,  for  we  are  told  by  Diodorus  Sic- 
ulus  that  it  was  believed  Bacchus  invented  the  diadem  to  cure  his  head- 
aches. Sir  Gilbert  Blane  suggested  the  trial  of  mechanical  compres- 
sion of  the  head  in  hydrocephalus,  and  several  cases  have  been  recorded 
of  its  success. 

625.  Where  our  object  is  simple  support  or  gentle  compression,  we 
should,  of  course,  select  a  plaster  which  is  the  most  adhesive,  and  the 
least  irritating.  Many  compounds  which  have  gained  celebrity  for  their 
curative  virtues  have  probably  been  solely  indebted  to  it  for  their  adhe- 
siveness ;  such  is  the  Emplast.  Ferri  E,  for  it  is  difficult  to  believe  that 
the  iron  can  impart  any  tonic  effect.  In  the  cure  of  sore  legs,  the  im- 
portance of  adhesive  strapping  is  generally  acknowledged,  and  on  such 
occasions  nothing  is  superior  to  the  Emplast.  Resin<z,  but  with  a  less 
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proportion  of  resin  in  its  composition  than  that  directed  in  the  Pharma- 
copoeia. Persons  who  are  exposed  to  fatigue  by  the  standing  posture, 
as  washerwomen,  are  particularly  liable  to  sore  legs,  which  may  be 
prevented  by  this  kind  of  support. 

626.  Anomalous  pains  affecting  the  joints,  to  which  young  females 
are  liable,  depending  upon  a  peculiar  morbid  state  of  the  nervous  sys- 
tem ("  Local  Hysteria"  of  Brodie),  are  often  cured  by  bandages  and 
equable  compression  ;  so,  again,  the  undue  sensibility  which  follows  in- 
flammation is  thus  relieved,  and  the  constant  re-excitement  of  pain  by 
any  degree  of  inter-articular  motion  prevented. 

627.  Where  our  object  is  to  prevent  excoriation,*  the  plaster  should 
never  contain  resin.  The  Emplast.  Saponis  will  probably  offer  the  best 
application 

628.  To  protect  a  wound  from  the  action  of  the  air,  a  point  of  no  small 
importance  in  many  cases,  the  animal  membrane,  sold  under  the  name 
of  "goldbeater's  skin,"  is  an  admirable  application.  There  are  many 
forms  of  cutaneous  disease  which,  after  having  defied  all  other  treat- 
ment, have  yielded  to  this  simple  remedy.  "  Court  Plaster,"  made  by 
brushing  over  black  silk  a  mixture  of  isinglass  and  tincture  of  benzoin, 
is  far  too  stimulating.! 


Unguenta. 

629.  These  are  fats  and  oils,  with  which  various  active  substances 
are  incorporated,  either  by  simply  mixing  the  ingredients  by  trituration, 
or  liquefying  them  by  the  aid  of  a  gentle  heat.  The  Pharmacopoeia 
contains  several  FormulcB  for  the  more  important  of  these  compounds, 
which  the  practitioner  will  frequently  have  occasion  to  combine,  or  mod- 
ify, by  extemporaneous  prescription  ;  he  will  also  sometimes  find  it 
necessary  to  direct  original  combinations,  in  which  case  he  will  select 
prepared  lard  {Adeps),  or  some  such  simple  ointment,  as  the  Unguentum 
Cetacei,  for  the  basis  of  his  composition  ;  and  then  proceed  to  enumer- 
ate the  articles  to  be  added,  with  or  without  the  aid  of  heat,  taking  care 
to  maintain  a  suitable  consistence,  by  means  of  oil,  should  it  be  too  dense, 
and  by  wax,  should  it  be  too  soft;  the  latter  expedient,  however,  will 
be  rarely  necessary,  if  powdered  substances  enter  into  its  composition. 
As  to  the  rest,  chemistry  must  be  his  guide ;  it  will  guard  him  against 
such  additions  as  are  incapable  of  forming  consistent  and  homogeneous 
mixtures  ;  it  will  point  out  those  which  are  capable  of  decomposing  the 
basis. 

630.  In  former  times,  unguents  had  a  far  more  extensive  application, 
as  constitutional  remedies,^  than  is  at  present  conceded  to  them  ;  with 
few  exceptions,  they  are  regarded  as  local  agents,  and  in  this  view  of 
their  utility  they  are  too  often  undervalued,  especially  as  applications 
for  the  cure  of  cutaneous  diseases.     In  herpes,  psoriasis,  and  lepra,  I 

*  Dr.  Christison  states  that  a  good  external  remedy,  in  cases  of  redness  or  excoriation 
from  pressure,  is  a  liniment  composed  of  white  of  egg,  briskly  agitated  with  its  own  volume 
of  rectified  spirit,  and  frequently  applied  with  a  feather. — Dispensatory. 

t  Some  skins  are  so  irritable  that  the  application  of  resinous  plasters  has  produced  ery- 
sipelatous eruptions. 

X  "  Usus  unguenti  Medicis,  Chirurgis,  frequentissimus,  emoUiendi,  discutiendi,  matu- 
randi,  detergendi,  calefaciendi,  roborandi,  sopiendi,  demulcendi,  acre  corrigendi,  etc.,  virtute 
pollens,  non  externas  modo,  sed  penetrabilitate  majore  internas  etiam  partes  afficit  mutat- 
que  potentius." — Gauhius. 
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have  frequently  applied  with  great  success  an  ointment  composed  of  a 
drachm  of  Calomel  to  an  ounce  of  lard ;  and  in  many  instances  the  ad- 
dition of  finely-levigated  chalk  to  an  ointment  has  obviated  such  evil 
effects  as  have  in  general  followed  greasy  applications.  Some  of  the 
more  potent  alkaloids  have  been  introduced  into  ointments  ;  I  have  wit- 
nessed the  beneficial  effect  of  a  preparation  composed  of  a  grain  of 
Aconilina  to  an  ounce  of  lard,  in  neuralgic  affections,  especially  that 
form  of  it  known  by  the  name  of  Tic  Doloureux.  Veratria  has  been 
also  extolled  as  an  external  application  in  the  form  of  an  ointment ;  but 
the  evidence  of  its  value  is  derived  from  authority  of  a  very  questionable 
nature. 


LmiMENTA. 

631.  These  are  compositions  which  differ  principally  from  ointments 
in  having  the  consistence  of  oil,  which  imparts  to  them  a  form  highly 
convenient  for  friction  upon  the  skin.*  With  the  exception  of  Lini- 
mentum  Mruginis  and  Lini?nenta  Catnphorce,  which  might  with  great 
propriety  be  excluded  from  the  officinal  list,  they  are  all  Soaps,  that  is, 
compounds  of  oils  and  alkalies.  They  constitute  a  valuable  class  of 
remedies,  and  the  observations  which  Dr.  Percival  has  offered  with  re- 
spect to  their  utility  well  merit  the  attention  of  the  practitioner.  "  Vol- 
atile and  antispasmodic  liniments  are  highly  useful  remedies,  and  it  is  to 
be  lamented  that  external  applications  of  this  kind  are  not  more  fre- 
quently employed,  for  there  is  just  reason  to  apprehend  that  powerful  ef- 
fects might  be  expected  from  them  in  various  diseases."  In  chronic  af- 
fections of  the  viscera,  such  applications  appear  to  be  highly  serviceable, 
not  only  from  the  friction  they  provoke,  but  from  the  influence  of  that 
species  of  sympathy  which  would  seem  to  depend  upon  the  proximity 
and  continuity  of  parts  (45),  and  which,  as  Sir  Gilbert  Blane  expresses 
it,  is  particularly  displayed  "  in  the  containing  on  the  contained  parts,  as 
that  of  the  integuments  on  the  subjacent  viscera."  In  their  construction, 
to  answer  different  indications,  a  wide  field  is  open  for  extemporaneous 
prescriptions.     (See  Form.  16.) 


LOTIONES. 

632.  Remedies  of  a  liquid,  but  not  of  an  oily  nature ;  to  be  applied 
more  or  less  generally  to  different  parts  of  the  body.  We  have  no  of- 
ficinal formulae  for  their  preparation,  since  their  composition  must  neces- 
sarily be  extemporaneous,  and  their  application  be  varied  according  to 
the  circumstances  of  each  particular  case,  and  the  objects  which  we  de- 
sire to  fulfil.  When  the  whole  surface  of  the  body  is  the  subject  of 
their  application,  they  fall  under  the  denomination  of  Balneum  Humi- 
DUM  ;  if  only  the  lower  half,  from  the  umbilicus  downward,  Semicupi- 
UM  (hip-bath) ;  if  the  feet  only,  Pediluvium  ;  and  should  any  circum- 
scribed portion  of  the  surface  be  alone  submitted  to  the  application,  the 
term  of  Lotion  becomes  more  strictly  appropriate  :  Embrocation*  may  be 
regarded  as  a  synonyme  ;  I  am  not  aware  of  any  circumstance,  either  in 
its  composition  or  mode  of  application,  which  can  distinguish  it  from  a 

*  Illinire,  to  besmear.  t  The  term  is  derived  from  Ppixot,  irrigo. 

U  U 
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lotion.  A  Collyrium*  is  a  liquid  application  to  the  eyes,  some  of  which 
are  simply  astringent,  consisting  of  the  solutions  of  salts  of  lead  or  lime, 
or  of  vegetable  infusions,  of  which  that  of  green  tea  is  an  excellent  ap- 
plication 5  while  others  combine  with  the  astringent  the  virtues  of  a 
stimulant.     They  are  necessarily  extemporaneous  compounds. 


Cataplasmata.     Poultices,  or  Pultices. 

633.  External  applications  of  a  pulpy,  and  somewhat  coherent  or  te- 
nacious consistence.  They  may  be  regarded  as  extemporaneous,  al- 
though the  colleges  have  introduced  several  formulas  for  their  prepara- 
tion. 

634.  The  cataplasm  was  considered  by  the  older  pharmaceutists  as 
generally  consisting  of  three  parts  ;  a  division  that  may  be  conveniently 
adopted  for  explaining  the  principal  points  to  be  considered  in  extempo- 
raneously prescribing  them,  viz. :  1 .  Liquor ;  2.  Corpus  {cui  incon- 
quendum);  3.  Aceessorium.  The  frst  constitutes  the  fluid  part;  the 
second,  that  which  imparts  to  it  a  proper  consistence  ;  and  the  third,  any 
active  ingredient  by  which  it  may  be  farther  medicated ;  thus,  in  the 
"  Cataplasma  Conii"  of  the  London  College,  water  constitutes  the  Li- 
quor, linseed  the  Corpus,  and  conium  the  Aceessorium ;  in  like  manner, 
in  the  "  Cataplasma  Sinapis,"  the  Liquor  is  vinegar,  the  Corpus  linseed, 
and  the  Aceessorium  mustard. 

635.  Every  substance,  whether  liquid  or  solid,  may  become  an  ingre- 
dient in  this  species  of  composition  ;  and  although  judicious  and  experi- 
enced surgeons  have  of  late  years  very  considerably  improved  the  form 
of  their  cataplasms,  yet  the  principles  of  medicinal  combination,  which 
it  has  been  the  object  of  the  present  work  to  investigate  and  expound, 
will  be  found  capable  of  useful  application.  Science  does  not  withhold 
her  aid  even  on  the  humble  occasion  of  making  a  poultice.  Although 
the  direction,  as  well  as  preparation  of  them  is  more  frequently  left  to 
the  nurse  than  to  the  practitioner,  yet,  in  adapting  them  to  their  object, 
some  share  of  address  may  be  necessary.  The  selection  and  propor- 
tion of  the  ingredients  with  respect  to  their  power  of  conducting  heat, 
their  tenacity,  and  their  chemical  composition,  are  questions  not  without 
value. 

636.  Cataplasms  are  calculated  to  answer  various  indications,  viz. : 
1.  As  Stimulants.  The  Cataplasma  Sinapis  is  the  favourite  appli- 
cation for  such  a  purpose.  Dr.  Christison,  however,  prefers  the  more 
simple  plan  of  spreading  mustard,  as  prepared  for  the  table,  upon  a  bread 
and  water  poultice,  or,  without  any  such  admixture,  upon  a  piece  of  linen. 
The  propriety  of  adding  vinegar  to  it  has  been  doubted,  and  the  question 
involves  a  scientific  inquiry  of  some  interest.  It  has  been  stated  (475) 
that  the  volatile  oil  of  mustard,  upon  which  its  pungency  depends,  is  not 
an  educt,  but  a  product,  formed  on  the  addition  of  water  to  the  former ; 
and  it  would  appear  that  acids  check  the  chemical  action  by  which  it  is 
produced ;  boiling  water  also  has  the  same  effect,  hence  its  temperature 
ought  not  to  exceed  100°  Fahrenheit.  The  injurious  effects  produced 
on  mustard  by  vinegar  appears  to  have  been  known  to  Aetius,  for  he 
says,  "  Si  in  Aceto  maceretur  Sinapi  inefficacius  redditur."     Trousseau 

*  The  term  was  formerly  applied  to  any  medicine  calculated  to  restrain  defluxions,  from 
KuXvu  inhibio,  and  povg,  flitxio. 
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and  Blanc  have  shown  by  experiments  that  a  sinapism  of  mustard  and 
flour,  made  with  water,  produced  an  effect  in  six  minutes,  that  required 
fifty  when  vinegar  was  employed.  It  has,  however,  been  said  that  this 
occurs  only  with  the  brown  mustard  of  France,  which  contains  a  mixture 
of  the  husks,  and  that  the  activity  of  the  English  yellow  farina  is  not 
thus  impaired,  which  Dr.  Pereira  suggests  may  arise  from  the  fact  that 
common  English  flour  of  mustard  contains  pod  pepper,  the  active  prin- 
ciple of  which  {Capsicin)  is  soluble  in  vinegar.  A  poultice  made  with 
a  solution  of  common  salt  has  also  been  found  useful,  as  a  stimulant,  for 
the  reduction  of  indolent  strumous  swellings  and  enlargement  of  the 
glands. 

2.  As  Antiseptics.  Various  combinations  have  been  employed  for 
this  purpose.  The  Cataplasma  Fermenti  L.  E.,  or  one  composed  of  ale 
or  strong  beer  grounds,  answers  extremely  well.  A  powerful  antisep- 
tic composition  may  also  be  made  by  stirring  finely-powdered  charcoal 
into  a  common  linseed  meal  poultice  (Cataplasm.  Carb.  Lig.  D.).  A 
cataplasm  of  boiled  carrot,  beat  into  a  pulp,  has  been  also  found  very 
effectual  in  sweetening  foul  and  gangrenous  ulcers. 

3.  As  Sedatives.  The  most  efficient  of  these  have  Conium,  Digi- 
talis, or  Hyoscyamus,  as  Accessoria.  They  are  eminently  serviceable  in 
cancerous  and  scrofulous  sores  of  a  highly  irritable  and  painful  nature. 
They  are  also  beneficial  in  certain  cutaneous  affections  of  an  irritable 
character,  by  diminishing  the  morbid  sensibility  of  the  part,  and  cor- 
recting acrid  discharges.  The  Cataplasma  Conii,  with  an  infusion  of 
digitalis  instead  of  water,  has  in  my  practice  often  proved  very  service- 
able. 

4.  As  Refrigerants.  In  the  formation  of  a  cataplasm  of  this  kind, 
we  must  avoid  the  introduction  of  substances  that  are  slow  conductors 
of  caloric  ;  suppose,  for  example,  our  object  is  to  apply  the  Acetate  of 
Lead  in  this  form,  it  will  be  judicious  to  mix  the  linseed  meal  with  oat' 
meal  or  crumh  of  bread  ;*  for,  if  the  former  be  used  singly,  it  is  liable, 
from  its  tenacity,  to  become  hard  and  dry,  and  in  that  state  to  augment 
the  temperature  which  it  was  designed  to  diminish. 

5.  As  Emollients.  The  modus  operandi  of  these  agents  has  been 
already  noticed  (361);  of  which  the  common  farinaceous  poultice  is, 
perhaps,  the  most  eligible,  made  by  soaking  slices  of  bread  and  milk, 
and  simmering  them  together  over  a  gentle  fire,  until  they  are  brought 
to  such  a  consistence  as  may  prevent  the  poultice  spreading  farther  than 
is  desired,  and  yet  not  so  stiff  as  may  occasion  any  mechanical  irrita- 
tion ;  the  whole  is  then  to  be  beat  smooth  with  a  spoon,  and  applied  as 
warm  as  the  feelings  of  the  patient  will  allow.  Some  practitioners  have 
questioned  the  propriety  of  milk  as  the  Liquor,  not  only  because  it  is 
more  likely  to  turn  sour,  but  because  it  does  not  possess  greater  power 
than  water  as  an  emollient.  The  observations  of  the  editor  of  the  Phar- 
macopoeia Chirurgica  upon  this  subject  are  judicious.  "  The  objection," 
he  says,  "  will  certainly  hold  good  whenever  stale  milk  is  made  use  of, 
or  if  the  same  poultice  be  too  long  applied  ;  but  if  the  milk  be  fresh,  and 
the  poultice  renewed  night  and  morning,  we  do  not  know  anything  that 
occasionally  gives  such  ease  and  comfort  to  the  patient  as  this  form  of 
poulticing.  If  water  be  substituted  for  milk,  the  poultice  is  seldom  of 
sufficient  tenacity  ;  it  is  true  that  this  inconvenience  may  be  obviated  by 
the  addition  of  a  little  linseed  meal,  but  in  some  instances  it  appears  to 

*  If  the  bread  contains  much  alum,  the  acetate  of  lead  will  be  rendered  inert 
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fret  and  irritate  the  skin*  so  much,  that  patients  suffer  considerable  un- 
easiness from  it ;  an  objection  to  which  the  bread  and  milk  alone  are 
not  exposed,  especially  if  not  applied  too  hot."  One  part  of  linseed 
meal  with  three  of  crumb  of  bread  will  form  a  poultice  of  the  requisite 
tenacity,  without  being  liable  to  crumble. 

637.  A  question  will  arise  as  to  whether  the  poultice  should  be  ap- 
plied directly  to  the  naked  part,  or  through  some  thin  intervening  fabric. 
Where  our  object  is  to  act  upon  the  surface  by  a  medicinal  application, 
as  in  the  instance  of  a  sedative,  the  contact  should  be  as  complete  as 
possible.  All  textures,  also,  let  it  be  remembered,  however  delicate 
they  may  be,  ure  apt  to  fret  the  part  by  friction.  They  have,  however, 
the  advantage  of  preventing  the  poultice  from  shifting  its  position.  The 
best  material  for  this  purpose  is  fine  white  gauze,  which  offers  but  little 
obstruction,  and  yet  sufficiently  confines  the  pulpy  mass  in  its  situation. 


Vesicatoria. — Blisters. 

638.  When  treating  of  the  therapeutic  value  of  these  medicinal 
agents,  I  promised  to  afford  the  practitioner  some  practical  instructions 
with  regard  to  their  management,  and  to  point  out  some  popular  falla- 
cies in  connexion  with  it.  In  the  first  place,  it  may  be  observed  that  a 
blister  should  be  in  sufiicient  contact  with  the  surface,  but  that  any  un- 
due pressure,  by  obstructing  the  capillaries,  will  retard  its  operation : 
straps  of  adhesive  plaster  will  generally  secure  its  position.  With  re- 
gard to  the  period  it  should  be  allowed  to  remain,  practitioners  have  dif- 
fered ;  my  opinion  is  that  it  is  generally  kept  on  much  longer  than  is 
necessary ;  and  that  in  the  case  of  children,  more  particularly,  such  a 
practice  is  not  without  danger.  It  is  not  necessary  to  retain  it  until  ves- 
ication takes  place ;  after  its  removal  this  effect  will  very  generally  oc- 
cur ;  indeed,  in  many  cases  the  surface  will  not  rise  until  it  has  beea 
dressed.  To  prevent  the  occurrence  of  strangury,  as  well  as  much  un- 
necessary irritation  from  the  adhesion  of  particles  of  the  fly  to  the  sur- 
face, the  expedient  proposed  by  M.  Bretonneau  should  be  adopted — that 
of  interposing  between  the  skin  and  the  blister  a  thin  piece  of  gauze,  or 
paper,  well  soaked  in  oil.  The  oil,  according  to  the  experiments  of  M. 
Robiquet,  being  a  solvent  of  th§  vesicatory  principle,  transfers  its  effects, 
without  any  diminution,  to  the  skin,  while  the  paper  abstracts  the  gross- 
er parts  of  the  fly.  The  popular  practice  of  copious  potations  to  protect 
the  kidneys  from  any  anticipated  irritation  is  wholly  erroneous,  and  ac- 
tually counteracts  any  benefit  which  might  be  derived  from  the  action 
of  the  blister  as  an  evacuant  (357).  Erroneous  views  have  also  been 
entertained  with  regard  to  the  effects  of  a  blister  bearing  an  exact  pro- 
portion to  its  size.  Large  blisters,  while  they  are  far  more  efiicient  as 
evacuants,  do  not  produce  greater  pain  and  constitutional  irritation  than 
those  of  smaller  size.  Where  the  local  inflammation  runs  higher  than 
we  desire,  no  application  will  prove  more  soothing  than  a  common  bread 
and  water  poultice  ;  and  in  those  cases  in  which  the  blistered  surface 
refuses  to  heal  kindly,  as  frequently  happens  with  weak  children,  the 
common  spermaceti  ointment,  if  carefully  mixed  with  finely-levigated 
chalk,  will  often  astonish  the  practitioner  by  the  rapidity  of  its  healing 
influence. 

*  The  linseed  has  been  frequently  ground  in  mustard  mills,  and  has  thus  occasioned  con- 
siderable, and,  at  the  time,  inexplicable  irritation. 
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THE    INEXPERIENCED   PRESCRIBER    WITH   A   SERIES  OF    USEFUL 

AND    INSTRUCTIVE   LESSONS. 


EXPLANATION  OF  THE  KEY  LETTERS. 

The  Modus  Operandi  of  the  different  elements  of  each  formula  is 
designated  by  a  key  letter,  or  Symbol,  which  is  printed  in  a  different 
type  (thus  B)?  and  placed  in  the  margin  opposite  to  each.  This 
letter  refers  to  a  corresponding  one  in  the  Synopsis,  and  thereby 
shows  the  division  containing  an  exposition  of  the  principle  upon 
which  the  operation  of  the  ingredient  is  supposed  to  depend. 

Two  or  more  key  letters  denote  that  the  element  against  which 
they  are  so  placed  has  several  modes  of  operation,  while  the  or- 
der in  which  the  letters  succeed  each  other  serves  to  show  the 
relative  importance  of  them. 

Where  any  one  of  the  letters  is  small,  i.  c,  not  a  capital,  it  de- 
notes that  the  operation  which  it  is  intended  to  express  is  only  m- 
cidental  to,  or  subordinate  in,  the  general  scheme  of  the  combi- 
nation. 

When  any  number  of  elements  are  included  within  a  vinculum, 
or  bracket,  it  is  intended  to  show  that  they  operate  but  as  one  sub- 
stance, or,  that  the  virtues  of  each  are  not  independent  of  the  oth- 
er ;  in  this  case,  the  key  letter  within  the  bracket  expresses  upon 
what  principle  this  unity  depends,  while  that  on  the  exterior  shows 
the  action  of  such  a  combination  upon  the  base,  or  the  part  which 
it  performs  in  the  general  scheme  of  the  formula. 

Let  us  exemplify  it  by  a  reference  to  Formula  108,  which  pre- 
sents us  with  a  purgative,  in  conjunction  with  a  stimulant.  The 
base  is  Moes,  which  is  succeeded  by  Scammony  and  Extract  of 
Rhubarb  ;  these  substances  appear  by  the  bracket  to  act  in  unison, 
a  concurrence  which  the  interior  letter  B  shows  to  depend  upon 
their  being  similar  remedies  ;  the  letter  on  the  exterior  shows  that 
they  are  calculated  to  produce  the  same  ultimate  effects  as  the 
base,  but  by  different  modes  of  operation.  We  next  come  to  pow- 
dered Capsicum  and  Oil  of  Cloves  j  these  ingredients  are  also 
shown  by  a  bracket  to  act  in  unity,  and  the  letter  B,  in  the  inte- 
rior, denotes  that  it  is  in  consequence  of  their  possessing  a  similar 
mode  of  action,  while  the  letter  Cr,  on  the  exterior,  announces  that 
they  act  in  the  general  scheme  for  the  purpose  of  fulfilling  a  sec- 
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ond  indication ;  at  the  same  time  the  smaller  letter  e  informs  us 
that  the  combination  likewise  acts  as  a  corrector  of  the  base.* 

*  In  my  lectures  I  formerly  employed  different  colours  for  the  purpose  of  expressing  the 
object  of  each  ingredient  in  a  formula  ;  in  this  manner  very  useful  and  instructive  charts 
might  be  constructed ;  this  hint  may  perhaps  induce  the  industrious  student,  who  is  anx- 
ious to  become  a  master  in  the  art  of  prescribing,  to  attempt  a  synopsis  upon  this  plan. 
During  the  progress  of  this  work  through  its  various  editions,  I  have  frequently  received 
the  thanks  of  young  practitioners  for  the  advantages  they  have  obtained  from  adopting  the 
plan  here  proposed ;  and  I  strongly  recommend  all  those  who  are  entering  upon  their  pro- 
fessional career  to  exercise  themselves  in  the  construction  of  extemporaneous  formulae, 
and  in  placing  opposite  to  each  ingredient  a  key  letter.  By  such  a  study  they  will  not  only 
acquire  a  facility  in  the  art  of  prescribing,  but  they  will  learn  to  exclude  every  article  which 
has  not  an  obvious  agency  in  the  general  scheme  of  a  formula. 


A   SYNOPSIS 


PRINCIPLES  OF  COMBINATION, 


A3   INVESTIGATED   IN    THE   PRECEDING    PAGES, 


ARRANGED  IN  A  TABULAR  FORM, 


80  AS  TO  AFFORD  THE  STUDENT  AN  EASY  REFERENCE 


KEY  LETTERS. 
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EXHILAR  ANTS— EXCIT  AN  TS . 

1.  R.  01.  Cariii  itlxv. 

Sirup.  Zingib.  fsij. 
Tere  sinnd,  et  adde, 
Jlist.  Camphorae  f^viss. 
Tinct.  Cardam.  colnp. 
et  Spirit.  Anisi,  aa.  f^ss. 
^ther.  Siilphnric.Tjij. 
Fiat  Miatura,  de  qua  sumantur  Cochharia  duo 
ampla,  ad  Injlationes  leiandas ;  ct  rcpetantur  sin- 
gulis horis  dome  sopialur  dolor. 
In  Flatulent  Colic. 

An  explanation  of  the  order  in  which  the  differ- 
ent ingredients  arc  here  arranged  has  beeualready 
given  (501). 

2.  R'  Ammoniae  Sesqiiicarb.  3ij. 

AquEB  Menthae  Piperita  fjvij.  JJo.  p.b. 

Tere  simul,  et  adde, 

Tinct.  Capsici  f5i.  .  '    B  I B 

Tinct.  Cinnamom.  comp.  fjij.    **  j** 

Sirup.  Aurantii  f^fs.  O 

Fiat  Mistura,  de  qua  sumantur  Cochl.  duo  am 

pla  in  Languoribus. 

3.  R'.  Infus.  Armoraciae  comp.  fjix. 

Tinct.  Aniinoni«  comp.  lit  viij.  B 

Sirup.  Zingib.  U].  .  .OB 

Fiat  Haustus. 


9.  Jt.  Mist.  Guaiaci  fjix. 

Tinct.  Guaiac.  co.  fjfs. . 
Fiat  Haustus. 

10.  Bi.  Tinct.  Cantharidis  lllxv. 

Decoct.  Hordei  f3ix.     . 
Sirup.  Aurantii  f3J. 
Fiat  Haustus. 


B>B 


4.  ^.  Infus.  Caryophyll.  f^ix. 

Tinct.  Cardamom,  co.  fjj. 
Spir.  Myristicae  fjfs. 
Spir.  Ammoniae  Aromat.  fsis. 
Sirup.  Zingib.  f3J.  . 
Fiat  Hattstus. 

5.  R.  Olei  Cajupiiti  Uliv. 

Sacch.  alb.  gr.  v.     .        .        . 
Tere  simul,  et  adde, 
Infus.  Calumbae  fjix. 
Tinct.  Calumb.  i^i. 
Fiat  Hattstus,  bis  quotidie  sumendus. 


f).  R.  Ammoniae  Sesquicarb.  gr.  v. 

Infu.«.  Serpentariae  fsix.  .      aIb    p 
Tinct.  Serpentariae  f3J.   .  ) 

Sirup.  Zingib.  f3J.  .  Ob 

Fiat  Hatistus,  m  virium  deliquio  sumendus. 


O    B 


P    O 


7.  R.  Aquae  IVfenth.  Piperit.  f3X. 
Tinct.  Sennse  comp. 
et  Tinct.  Rhei  co.  aa.  f3J.  . 
Fiat  Haustus  urnenti  Ftatu  sumetidus. 


Op. 


B    G 


8.  R.  Ammoniae  Sesquicarb.  gr.  v. 

Assafa?tidre  gr.  iij.  .        .        .  B 

Gradatim  adlnido,  et  simul  terendo, 

Spir.  Annoracioe  comp.  f3ij.     .        B  b. 

Decoct.  Aloes,  comp.  f3X.       .        Cr  p. 

Fiat  Hausttis,  in  distentionum  accessionibus 

hysteria's  suiuend  is. 

X 


11.  R.  Confect.  Piperis  Nigri3J. 

Assafoetidae  gr.  v.  .         .         G- 

Sirup.  Zingib.  q.  s.      .         .         P  b. 
Ut  fiat  Eiectuariuni,  idonea  crassitvAinis,  bis 
quotidie  sumendwn. 

Adversus  Ha3morrhoides. 

Alterum  ad  idem  valens. 

12.  R.  Assafoetidae  3ij. 

Pulv.  Capsici  9ij.  6 

Sirup.  Zingib.  q.  s.       .        .        P  b. 

Ut  fiat  Massa  in  Pilxdus  XXX.  dividenda,  e 
quihus  sumantur  duoe,  scxtis  horis. 

Cave  ut  Vasculo  vitreo  includantur. 

13.  R.  Lactis  Vaccini  Oj. 

Sinapis  contusce  =j.      .        .  S 

Coquantur  ainud,  donecpars  caseosa  in  coagu- 
lum  abiret,  deinde  coletur  liquor. 
R.  Colaturas  cyathum. 

Sirup.  Zingib.  f3J.        .  O 

Fiat  Haustus,  his  terve  de  die  sumendus. 

Slimulantia  Extrinsecus  admovenda 

14.  R.  Decoct.  Papaveris  ferventis  Oij. 

Sinapis  jiij.  ...  G 

Misoe.  Jmponatur  ventri  pannus  lanetis  hoc 
liquore  calido  bene  imbutus,  et  mox  levitcr  ex- 
prcssus ;  et  renovetur  iterum  iterumque,  donee  do- 
lor remisit. 

15.  R.  Liniment.  Ammoniae  f=j. 

Fiat  Embrocatio  cum  pa7i.no  laneo  faucibus  ex- 
ternis  applicanda. 

16.  R.  Liniment.  Camphorae  comp.  f=ix. 

Tinct.  Cantharidis  f3J.  .  B 

Tinct.  Opii  f-fs.   ...  G 

Fiat  Linimenlum,  quo  oblinantur  partes  dis- 
tentionihus  laborantes. 

17.  R.  Saponis  jj. 
Emplast.  Plumbi  3ij.    .  X 

His  simul  liquefactis,  et  ab  igne  remotis,  ad- 
jice 

Ammoniae  Hydrochlorat. 
In  Pulverem  subtilem  contritae  3fs.  S 
Sit  Emplastrum,  super  aluta  dehita  magnitu- 
dinis  et  figures  extensum,  Scuto  pectori. 

X 
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NARCOTICS. 

18.  5;.  Camphorae  gr.  ij. 

Spir.  Rectificat.  lUj.    .        .        .    P 
Tere  simul,  et  adde, 
Extract.  Hyoscyam.  gr.  iij. .        .    B 
Fiat  Pilula  hora  decubitus  sumenda,  et  somno 
averso,  media  nocte  repetenda. 

19.  R.  Opii  gr.  iij. 

Extract.  Hyoscyam.     .        ■    n  I B 

et  Extract.  Conii  aa.  gr.  xv.     .    **  ^  ** 

Simul  contunde,  et  fiat  Massa  in  Pilulas  sex 

dividenda  ;  e  quibus,  amylo  obvolvendis,  capiatur 

una,  singulis  iioctibus,  ad  somnum  conciliandum. 

20.  5:.  Extract.  Lactucae. 

et  Extract.  Lupuli  aa.  gr.  v.     .        .    B 
Misce.     Fiant  PilulcB  duce  h.  s.  sumendm. 


21.  5;.  Extract.  Stramoriii  gr.  fs. 

Extract.  Hyoscyam.  gr.  iv.  .        .    B 
Fiat  Pilula  h.  s.  suinenda. 

22.  5;-  Pill-  Styracis  comp.  gr.  iii. — v. 

Extract.  Aloes  gr.  j.      .        .    6    E 
Fiat  Pilula. 

Altera  ad  idem  valens. 

5;.  Pil.  Saponis  comp.  gr.  iii. — v. 

Extract.  Colocynth.  co.  gr.  ij.    G    E 

Fiat  Pilula,  quam  singulis  noctibus  sumat  cu- 

bitum  iturus. 

23.  5;.  Opii  Contriti  gr.  v. 

Aquse  Destillatae  fjiij. 
Infunde  prope  ignem  per  koram,  et  cola. 
5;.  Colaturae  fjx. 

Sirup.  Limon.  fjj.  .        .    O 

Fiat  Haustus,  p.  r.  n.  sumendics. 


28.  JS;.  Extract.  Aconiti  gr.  j. 

Pil.  Hydrarg.  Chlorid.  co.  gr.  j.   .    G 
Ftat  Pil.  mane  et  sero  sumenda. 

29.  5;.  Extract.  Conii  3J. 

Aquae  ad  gradum  exx.  calefactae. 

Ofs p 

Tinct.  Conii  fsj A 

Fiat  SohUio,  cujus  vapor  calidus  haurietur  in 
Pulmones,  Infundibuli  ope,  per  horae  circiter 
partem  decimam,  ter  qiwtidie. 


30, 


ANTISPASMODICS. 
5;.  Tinct.  Castorei  fsj. 
Mist.  Acaciae  fjij. 
Tere  simul,  et  adde, 
Infus.  Valerian  f?ifs.     . 
Tinct.  Opii  riv.    . 
.^theris  Sulphurici  Hlxv. 
Fiat  Haustus  omni  hora,  donee  sopiatur  dolor, 
sumenduS. 


B>B 


24.  Bi-  Colaturae  supra  praescriptae  fsix. 
Acid.  Nitric.  Dilut.  mv. 
Tinct.  Aloes  co.  fsj.      .  G 

Sirup,  fsfs 

Fiat  Haustus. 


2929 

E 
E 
O 


25.  B;.  Tinct.  Opii  mxx. 

Sirup.  Papav.  fjj.   .        .BO 
Spir.  Cinnamomi  fsj.      .    O 
Decoct.  Aloes  ca  fsx.    .    P    G    E 
Fiat  Haustus. 

26.  !«;.  Morphiae  Acetatis,  grani  partem  ter- 

tiam. 

Aceti  Destillati  itlij.    .  .  .  Xi 

Aquae  Flor.  Aurantii  fjij.  .  .  O 

Aquae  Destillatse  f^j.    .  .  .  P 

Sirup.  Aurantii  fsfs.     .  .  .  O 
Fiat  Haustus  Pacificus. 

27.  B:-  Aconiti  Foliorum  exsiccat.  3J. 

Spir.  Tenuioris  f^j.      .        .        .    S 
Macera  per  dies  septem  in  vase  probe  clause,  et 
cola. 

B:.  Colaturae  TUv. 

Mist.  Camphorae  f|j.     .        .         f 
Vini  Antimonii  Potassio-Tart.  F  <  G 

itlxv ( 

Fiat  Haustus. — (In  Arthritide  et  Rheuma- 
tism 0.) 

Sin  Forma  PilulcB  magis  arrideat,  utatur  se- 
quenti. 


o 

B 


Tb. 


31.  :^.  Moschi  3j. 

Acaciae  gummi  contriti  sfs.  . 
Tere  probe  sinvul,  et  adde. 
Aquae  Ros.  fgifs.  . 
^ther.  Sulph.  fsfs.      . 
Fiat  Haustus. 

32.  5-  Mist.  Camphorae  f^ix. 

Spir.  Ammoniae  Foetid,  f^f*. 
Fiat  Haustus  ter  quotidie  sumendus. 


33.  B:-  Assafcetid.  3J. 

Aquae  Menth.  Pip.  f^ifs.        .        P  6. 
Tere  cum.  Aqua  Mentha  Pip. :  paulatim 
instillata,   donee   optime  misceantur,   et 
dein  adde, 

Tinct.  Valerian.  Ammon.  fsij.  «  i  n 
JEtheris  Sulphurici  f3J.        .    "  j  ** 
Fiat  Mistura,  de  qua  sumatur   Cock  unum. 
amplius,  secundis  horis. 
Signetur,  The  Antihysteric  Mixture. 


34.  B^.  01.  Cajuput.  lllv. 
Magnesiae  gr.  x.   . 
Tinct.  Castorei  ir,fs. 
Tinct.  Opii  ttiv. 
Mist.  Camphorae  fsix. 
Fiat  Haustus. 


.    P 

b[b 

P    B 


35.  B:-  Valerian.  Rad.  in  Pulv.  contrit.  9j. 

Mist.  Acaciae  1'3J P 

Infus.  Valerian  f3ix.      .        •     a  I A 
Tinct.  Valerian  f3J.  .    ■**■  J  ^ 

Tinct.  Castorei  fjj.       .        •  B 

Fiat  Haustus  ter  quotidie  sumendus. 

36.  B;-  Valerian  Ra^.  in  Pulv.  contrit.  3iij. 

Cinchonae  Lancifoliae  Pulv.  ^j.     .     C 
Sirup.  Aurantii  q.  s.      .        .     P    O 
Utfiat  Electuarium  idonea  crassitudinis,  cujus 
devoret  drachmam  mane  ac  vesperi.        Mead. 

37.  B:-  Pil-  Galbani  comp.  9ij. 

Extract  Aloes  gr.  vj.    .        .        .    G 

Opii  gr.  iij P 

Fiat  Massa  in  PiL  xij.  dividenda,  e  quibus 
sumantur  dum  bis  quotidie. 
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TONICS. 
38.  R-  Infus.  Cascarillae  f^ifs. 

Tinct.  Cascarillae  fjij.  .        .  A 

Spir.  Myristicee  fjfs.     .        .        .     O 
Sirup.  Zingib.  fjj.  .     O 

Fiat  Haxistus  bis  terve  quotidie  sumendus. 


39.  5!-  Infus.  Quassiae  f3vj. 

Tinct.  Calumbae  fiij.    . 
Aquae  Cinnamomi  i^.    . 
Sirup.  Aurantii  f3J. 
Fiat  Haustus,  ut  prior  sumendus. 

40.  Jfc.  Infus.  Calumbae  fjix. 

Tinct.  Calumbae  fy.     . 
Acid.  Sulph.  Dilut.  lllx. 
Sirup.  Aurantii  fjfs.     . 
Fiat  Haustus. 


41 


5-  Acid.  Hydrochloric.  Dilut.  nViuc. 
Infus.  Aurantii  comp.  fjix.  ,        .    P 
Sirup.  Zingib.  f3J.         .        .        .     O 
Fiat  Haustus,  horis  ij.  ante  prandendum  quo- 
tidie sumendus. 


J2.  R.  Infus.  Genlianae  comp.  fsix. 
"  Tinct.  Gentianae  comp.  f3ij. 

Sirup.  Aurantii  f33. 
Fiat  Haustus  bis  quotidie  sumendus. 


43.  R. 


Infus.  Gentianae  comp.  fjix. 
Tinct.  Sennae  comp.  f3ij.  nj  /« 

Potassae  Tart.  3J.  .•**{*' 

Sirup.  Zingzib.  f3J.        .        .        .    O 
Fiat  Haustus,  ut  priores  quas  stomacho  sttb- 
veniant,  adhibendus. 

&& 
44.  5;.  Cinchonae  Lancifoliae  contus.  jfs. 
Aquae  Destillatae  fjxij. 
Coque  per  sextam  horoe  partem,  adejctis  sub 
finem  concoctionis. 

Serpentariae  Radicis  contus.  3ij.  .    6 
Stent  per  horam  in  vase  leviter  clatiso,  et  cola- 
tura  egelidce  adjice 

Spiritum  Cinnamomi  f^j.     .      B    O 
Acid.  Sulphuric.  Dilut.  fjij.  .        .    G 
Fiat  Mistura,  de  qua  sumantur  Cochl.  ij.  am- 
pla  sexta  quaque  hora.  Pringle. 

46.  It.  Pulveris  Cinchonas,  et 

Potassae  Bitart.  aa.  ^j.  .        .    fi 

Carophyll.  pulv.  3fs.  .SO 

Misce,  et  detur  drachma  cum  semisse  tertiis 

horis.  Petrie. 

46.  R.  Pulveris  Cinchonae  jfs.  3J. 

Pulv.  Cinnamomi  comp.  gr.  x.  H    O 

Misce,  et  sit  pulvis,  febre   inclinata,  quater 

quotidie,  per  decern  dies  capiendus  ;  deinde,  bis 

per  decern  alios  dies.     Si  pulverem  respuat  sto- 

machus,  haustus  sequens  vicem  ejus  implere  liceat. 

5;.  Quinas  Disulphatis  gr.  ij. 

Acid.  Sulphuric.  Dilut.  Ulij.        .     Xi 
Aquas  Cinnamomi  f3ix.  .     P    O 

Sirup.  Aurantii  f3J.       .        .        .    O 

47.  5.  Infus.  Gentian,  comp.  f^ivfs. 

Infus.  Rhei  f?j.    .  .        .     P 

Tinct.  Cardamom,  comp.  f3iij.  6  e.  o. 

Sirup.  Zingib.  f3J.        .        .        .     O 

Fiat   Mistura,   de  qua  sumantur   Cochl.   ij. 

ampla,  hora  post  jentaculum,  totidemque  horis 

^  duabus  ante  prandendum. 

Contra  sfomachi  mala. 


48.  5:-  Fern  Potassio-Tart.  gr.  xij. 
Infus.  Quassiae  fjfs.     .        -PC 

Aquae  frj p 

Sirup.  Zingib.  fjj.        .        .        .     O 

Fiat  Haustus  bis  quotidie  sumendus. 
AUus  et  gratior. 
5:.  Potassae  Bicarbonatis,  3j. 

Ferri  Ammonio-citrat.  gr.  xij.       .    Q 
B  e.  Aquae  Destillatae,  fsxij. 

P  e.      Fiat  Haustus,  miscendo,  tempore  usns,  pxd- 
O  verem  infra  prcBscriptum,  moxque  in  ipso  effer- 
vescentia  inipetu  hauriatw. 
R.  Acid.  Citric,  in 

Pulverem  triti  gr.  iv.  .        .        .    S 
Sacch.  alb.  gr.  v.  .        .        ,     Q 

Misce,  etfiat  pulvis. 

49.  IS;.  Mist.  Ferri  comp.  f^x. 
Ammoniae  Sesquicarb.  gr.  v.        .    Cr 

Tere  simul,  et  fiat  Haustus  bis  quotidie  su- 
mendus. 

Aliter, 
li:.  Pil.  Ferri  comp.  3ij. 

Extract.  Aloes,  gr.  vj.  .        .    Q 

Fiat  Massa  in  Pil.  xij.  dividenda,  e  quibut 
sum.  duoe  bis  quotidie. 

50.  IE:.  Cupri  Ammonio-sulphat.  gr.  iij. 
Micae  planis,  q.  s.         .  .    p 

Utfiat  Pilula  bis  quotidie  sumenda. 

51.  I!;.  Liquor.  Potassae  Arsenitis  niiv. 
Mist.  CamphorsB  {^ix.  .        .        .  P 

Tinct.  Opii  mij E 

Sirup.  Zingib.  f3fs.               .        .  O 

Mat  Haustus  bis  quotidie  sumendus. 

52.  B;.  Strychniae  gr.  j. 
Aceti  Destillati,  f3J.  ■       .    la 

Fiat  Solutio,  cujus  sujnantur   Ttlvj.  ex  aqua 
fontana  bis  quotidie. 


.    A 
.    O 

&& 


53.  5-  Bismuthi  Trisnitrat.  gr.  viij. 

Mist.  Acaciae  fjj. 
Ammoniae  Sesquicarb.  gr.  v._ 
Tere  simul,  et  adde. 
Mist.  Amygdal.  f?ij.     . 
Fiat  Haustus  bis  quotidie  sumendus. 

54.  It.  Mist.  Ferri  comp.  f3ix. 

01.  Cajuput.  TTlv. 
Fiat  Hattstus  bis  quotidie  sumendus. 


.     P 

.  a 
o  p 


ASTRINGENTS. 

55.  5;-  Decoct.  Quercus  f^ifs. 

Pulv.  Gallarum,  gr.  x. 
Tinct.  Catechu  f3fs.     . 
Tinct.  Card.  comp.  f3J. 
Sirup.  Aurantii  f3j. 
Fiat  Haustus  bis  quotidie  sumendus. 

56.  R.  Infus.  Catechu  comp.  fsix. 

Confect.  Aromat.  9j.   . 
Tinct.  Catechu  fjj. 
Fiat  Haustus,  ut  prior  dandus. 

57.  B;.  Infus.  Cuspariae  fsj. 

Tinct.  Catechu  f3J. 
Vini  Ipecac.  lUxx. 
Tinct.  Opii  nlv.  . 
F\at  Haustus. 


B 
B 
B 
O 


.  a 

A    Q 


B 
P 
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FORMULA. ASTRINGENTS SEDATIVES. 


58.  E-  Aluminis  Contriti  ^ij.    .        •    3?  ^   T 

Lactis  Vaccini  ferventis  Oj.  ■**  (  * 
Elndliant  simul,  ut  fiat  coaguluni;  quo  sepa- 
rate, sum.  cyathus  seri  Aluminosi,  subinde,  ad- 
denda singidis, 

Spirit.  Myristicae  fsfs.  .        .         O  e, 

59.  5-  Aluminis  Contriti  3J.    .        •    W  I  I 

Albuininis  ovi  unius     .        .         ) 
Agita,  et  separetur  coagulum,  utfiat  cataplas- 
ma,  linteo  excipiend.  et  oculo  inflammato  admovend. 

60.  5:-  Aluminis  Exsiccat.  Contriti  gr.  xij. 

Myristicas  Nuclei  subact.  gr.  viij.     !S 
Extract.  Hasmatoxyli  q.  s.    .     F    P 
Utfiat  massa  in  Pilulas  vj.  dividend,  e  quibus 
sumatur  una  bis  indies. 

61.  5:.  Aluminis  Contriti  3j. 

Infus.  Ros.  comp.  fgv.  .        .        P  b, 
Oxymel.  fjfs. 
Tinct.  Myrrhae  fsij. 
Tinct.  Capsici  fjj. 
Sit  pro  Gargarismate  sapius  utend. 

62.  JE;-  Plumbi  Acetatis  gr.  iij. 

Opiigr.  j.  .        •     nlri     «■ 

Extract.  Conii  gr.  v.     .     **  5  **    * 

Fiat  Massa,  in  Pilulas  duas  dividenda ;  quat 

sumat  bis  quotidie,  superbibendo  Haustulwni  ali 

quern  aceiosum.,  donee  sanguinis  profluvium  ces 

saverit. 

63.  5^-  Opii  duri  contriti  jfs. 

Aquae  ferventis  fjiv. 
Infunde  per  horam,  et  liquori  colato  adjice 

Aquae  f|iv,  in  qua 

Liquata  est  Plumbi  Acetatis  jfs.      G- 
Agita,  et  denique  cola,  ut  separetur  Plumb. 
Meconas,  etfiat  Lotio. 


64.  5;-  Infus.  Ros.  comp.  f^ifs. 
Acid.  Nitric.  Dibit,  (vice 
Acid.  Sulph.  Dilut.)  mxx. 
Sirup.  Rhaeados  f3J. 
Fiat  HoMstus. 


65.  Jfe-  Zinci  Sulphatis.       .        .        -It 

Plumbi  Acetatis       .        .        .      j 
Camphorae  in  pulverem 
(Ope  Spir.  Rectificat.)  contritae   .    6 
Opii  duri  contriti,  aa.  gr.  vj.  .    G 

Sirupi  fsij P 

Tere  simul,  et  adde. 
Aquae  Rosae  fgvfs.         .         .         .     P 
Fiat  Liquor,  cujus  quantum  satis  sit  quater 

de  die,  ope  siphunculi  eburnei,  in  urethram 

injiciatur. 

66.  5.  Mist.  Cretae  comp.  fgij. 

Confect.  Aromat.  gr.  x.        .        .    E 

Tinct.  Opii  mij G 

Vel  aliter, 
5;.  Extract.  Hsmatoxyli  jfs. 

Aquae  fsij P 

Tinct.  Opii  mij 6 

Horum  utriusvis  drachmas  duos   ter  quotidie 
sumantur,  ad  alvum  comprimendam  in  Pueris. 

67.  B;.  Mist.  Cretae  comp.  fjifs. 

Tinct.  Opii  ttlxv.         .        .  .    F 

Tinct.  Catechu  fsj.      .        .  .     F 

Fiat  Haustus,  alvo  perturbata,  post  singulas 
eedes  liquidas,  sumendus. 


68.  5;.  Mist.  Cretae  comp.  fsvij. 

Mist.  Ferri  comp.  f3iij.         .        .     P 
Ammoniae  Sesquicarb.  gr.  v.        .    G 
Tere  simul,  et  fiat  Haustus,  contra  alvi  ducti- 
onem  nimis  crebram,  p.  r.  n.  sumendus. 

69.  5;.  Decoct.  Quercus,  fsvj. 

Infus.  Lini  fjfs E 

Mistura  sit,  pro  injectione  per  vaginam,  mane 

ac  vespere  infundenda,  et  eegra  decumbente,  ali- 

quamdiu  reiinend. 
Adversus  Profluvium  acre  mulierum. 


Alia,  ad  eundem  scopum. 
70.  5;-  Liquor.  Aluminis  comp.  fsviij. 
Tinct.  Opii  f3ij.    . 


6 

29 


71.  5:-  Tinct.  Ferri  Sesquichloridi  Tllx. 

Mist.  Camphorae,  f3J.    .        .     P    P 
Fiat  Haustus,  tertia  quaque  hora  sumendus. 
In  Dysuria. 

72.  5:.  Decoct.  TormentilljE  f3ix. 

Vini  Ipecac.  lUxx.        .        •    tt  I  T> 
Tinct.  Opii  Tllx.   .        .      _  .    **  f  * 

Fiat  Haustus  semel  aut  bis  quotidie  sumendus. 

Ad  alvum  coercendam  in  Phthisi. 

73.  5:.  Decoct.  Uvae  Ursi  fsx. 

Extract,  ejusdem  gr.  x.        .        .A 
Vini  Ipecac-,  nixv.        .        .        .     P 
Fiat  Haustus  bis  quotidie  sumendus. 

74.  ^.  Cupri  Sulphatis  gr.  j. 

Opii  duri  contriti  gr.  ij.         .        G  e. 
Extract.  Hyoscyam.  q.  s.      .        P  e. 
Utfiat  7nassa  in  Pilidas  iv.  dividenda,  e  qvi- 
bus  sumatur  una  ter  quotidie. 

In  ulcusculis  intestinorum  canalem  obsi- 
dentibus. 


SEDATIVES. 

75.  5;.  Acid.  Hydrocyanic.  Dilut.  tllij. 

Aquffi  f|fs P 

Sacch.  alb,  gr.  v.  .        .        .     O 

Fiat  Haustus  quarta  quaque  hora  sumend. 

76.  5:-  Acid.  Hydrocyanic.  Dilut.  ii]. 

Aquae  Rosae  f^j P 

Sil  pro   lotione,  adversus   Impeligines   adhi- 
benda.     Signetur — PoiSON. 

77.  5^-  Plumbi  Acetatis  gr.  viii.    f^' 

Aquae  Destillatae  fjviifs. 
Spir.  Rectificat.  fjfs.    . 
Acid.  Hydrocyanic.  Dilut.  fjij 
Fiat  Lotio,  ut  prior  utenda. 


J./y 


P 

Q 

P 


.  f  ([■S'3 


78.  5;.  Tinct.  Digitalis  lllx. 

Mist.  Caraphorse  i^ix.  '.        .        P  b. 
Acid.  Hydrocyanic.  Dilut.  Tllij.   .    P 
Fiat  Haustus,  bis  terve  de  die  sumendus. 

79.  5^.  Antimonii  Potassio-Tart.  grani  par- 

tem quartam. 
Aquae  Destillatae  fjj.    .        .        .    JP 

Sirup.  f3] O 

Fiat  Haustus,  alternis  horis  sumendus ;  instll- 
lando,  si  diarrhma  accesserit,  Tinct.  Opii  111  iij. 


FORMULAE. EMETICS CATHARTICS. 
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EMETICS 

80.  R.  Antimonii  Potassio-Tart.  gr.  j. 

Aquae  Purse  fjils.  .     P 

Vinii  Ipecac,  "fjij.  .        .         .    B 

Fiat  Haustus. 

81.  It.  Antimonii  Polassio-Tart.  gr.  ij. 

Aquae  fpv P 

Solve.  Hvjus  liqtions  danda  sunt  Cochl.  ij. 
mediocria,  sitipuUx  horce  qntulrantibus,  donee 
vomitus  excitandvs  sit.  Pro  Infantibus. 

82.  R.  Antimonii  Potassio-Tart.  gr.  j. 

Pulv.  Ipecac.  3j.  .        ■        .    E 

Fiat  Pulvis,  ad  vomittim  excitanditm. 

83.  R.  Pulv.  Ipecac.  3j. 

Vini  Ipecac,  iii] A 

Aquas  fjj P 

Fiat  Haustus  vesperi  stimendus. 


84.  R.  Zinci  Sulphatis  3j. 

Aquae  f^iij P 

Fiat  Hattstus.  Post  qruxmlibet  vomitionem 
superbibantur  cyathi  aliquot  AqucB  tepid<e,  in  qua 
Antheniidis  Flores  infusi  sunt. 

85.  5:-  Cupri  Sulphatis  gr.  viij. 

Aquae  fjiij P 

Fiat  Haustusi,  statim  swmentl^ ;  superbibendo. 
«(  supra,  aquarti  tepidam. 


|91.  5-  Magnesiae  Sulphat.  =fs 

Ferri  Sulphat.  gr.  viij.  6 

Aqua;  f=viil's P 

Acid.  S'ulph.  Dilut.  HU.       .        .  1, 

Sirap.  fsij O 

Fiat  Mist,  ciijus  tepifact<e  sum.  Cochl.  ij.  ampla 

bis  quotidie. 

92.  |L-.  MagnesijB  3ij. 
Pulv.  llhei  gr.  xv.        .  .     B 
Pulv.  Zingib.  gr.  v.       .  .    B 

Fiat  Puhis,  quern  capiat  quotiescunque  diem 
ine  alvi  dejeclione  traTisegerit. 

93.  5:-  Sennas  siij. 

Theae  Bohea  3J E 

Zingib.  Concisas  3j.     .        .        .  E 

Aquae  Destillatse  ferventis  f^iv.    .  X< 

Macera  ptr  horam,  j?i  vase  Icviter  clauso,  et 
cola. 

R.  Colaturae  ^x. 

Tinct.  Sennae       .        .  .A 

et  Tinct.  Jalapae,  aa.  fy    .        .        .    B 
Sirup.  Sennae  i^].         .        .      O    A 
Fiat  Haustus  summo  mane  sumendus. 

94.  R.  Infus.  Sennae  comp.  f=ij. 
Sodae  Potassio-Tart.  =fs.      .        P  e. 
Infus.  Calumbae  fjifs.   .        .      C    E 

Fiat  Solutio,  duabus  vicibus  sumenda. 


CATHARTICS. 

86.  R.  Magnesias  Sulphatis  jvj. 

Aquae  Menthae  Viridis  fjvfs.        .    £■ 

Vini  Antimonii  Potassio-Tart.  f^ij.   C 

Fiat  Mislura,  de  qua  sumantur  Cochl.  ij.  ampla 

ter  qtiotidie,  vel  donee  alvus  bis  dejecerit,  singulis 

diebus. 

87.  R.  Magnesias  Sulphatis  jij. 

Infus.  Rosae  comp.  fjix.       .  P 

Acid.  Sulphuric.  Dilut.  tllx.  .    Zi 

Sirup.  Rhaeados  fjfs.    .  .     O 
Fiat  Haustus,  bis  quotidie  sumend. 

88.  R.  Magnesiae  Sulphatis  =j. 

Potassae  Bicarb,  jij.      .  G 

Aquae  Mentha  Piperit.  f^vfs.  P  e. 

Sirup.  f3ij.     .        .        . '      .  O 
Fiat  Mist, 

89.  R.  Sodae  Sesquicarb.  (in  crystallis) 

3iifs ) 

Potassae  Bitart.  jiij.  .    S  >  I 

Aquae  fjviij S 

Stent  in  lagena  probe  clauso,  per  triduum ;  et 
deinde  sit  in  promptu,  dosibus  partitis,  pro  potu 
cathartico.  Young's  Med.  Lit. 


95.  R.  Decoct.  Aloes  comp.  f;vfs. 

Infus.  Sennas  comp.  £'f?ij.    .     *  ?  » 

Tinct.  Sennae  .        .■**(*» 

Tinct,  Jalapae,  aa.  f3ij.  .<  B 

Fiat  Mistura,  de  qua  sumantur  Coch.  ij.  ampla 

bis  quotidie,  mane,  tt  sero. 


96.  R.  Ol.  Cajuput.  f3fs. 

Magnesiie  3j.       .        .        . 

Mist.  Acacias 
Tere  simtd,  et  adde. 

Decoct.  Aloes  comp.  f^v. 

Infus.  Sennae  comp.  f=ij. 

Tinct.  Rhei  comp.  J3fs. 

Tinct.  Cinnamomi  comp.  f3ij 
Fiat  yiistnra,  adversus  inflationem,  cum  alvo 
astricta,  sumenda.     Dosis  major  minorve  pro  va- 
riis  conditionibus. 


90.  R.  Sodae  Sesquicarb.  jij.    . 

Ferri  Sulphat.  gr.  iij.     . 

Magnesiae  Carbonatis  3J.    Z  >  I    E 

Aquae  Ofs.      ... 

A.cid.  Sulph.  Dilut.  fjx.  J 

Infundatur  lagena  aqua,  in  qua  liquantur  sales 
acido  deinde  adjecto,  illico  obturetur  vas,  et  in  loco 
frigido,  vel  potius  svb  aqua  egelida,  servetur. 
See  .Sect  468. 


B 
B 
E 


97.  R.  Balsami  Peruviana  3ij. 

Ovi  Unius  Vitellum  .        .    P 

Tere  si7>iul,  et  adde. 
Aquae  Cinnamomi  fjvij.  P    O 

Tmct.  Aloes,  co.  f=fs.  .        .         .     P 

Sirup.  Croci  f3ij O 

Fiat  Mistura,  de  qua  quotidie  sumantur  Cochl. 
ij.  ampla  ad  alvum  tardam  leniter  movendum. 

98.  R.  Aloes  3J. 

Rhei  Radicis        .        .        .        .    B 
et  Calumbae  Rad.  contrit.  aa.  jfs.    .    G- 
Liquor  Calcis  f=viij.     .        '.        .    Zi 
Infunde  per  horas  duodecem,  in  vase  clauso  ; 
cola,  et  adde 
Spir.  .A.rmoraci3e  comp.  ff  fs.     E    G 
Fiat  Mistura  de  qua  sumantur  Cochl.  ij.  am- 
pla bis  de  die. 


99.  R.  Infus.  Sennas  comp.  fjix. 

Tinct.  Aloes  f3ij.  .      '  .  B 

Tinct.  Gentian,  comp.  fsj.    .    G    H 
Sodae  Sesquicarb.  gr.  v.        .    G     1. 
Fiat  Haustus. 
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FORMULiE. CATHARTICS EMMENAGOGUES DIURETICS. 


100.  1^.  Mist.  Gentian,  comp.  fsix. 

Tinct.  Rhei  comp.  f'sij        .    B 
Tinct.  Cubebee  fsj.      .        .(SB 
Fiat  Haicstus. 

101.  Jfc.  Scammon.  contrit.  gr.  ij. 

Potassse  Sulphatis  gr.  x.  .    S  TH 

Mist.  Acacise  fjij.        .  .     P 
Tere  simul,  et  adde, 

Mist.  Amygdal.  f^j.     .  .     P    O 

Spir.  Myristicae  fsfs.    .  .  E 

Fiat  Hausius. 

102.  ^.  01.  Ricini  fsij. 

Vitelli  Ovi.  q.  s.  .        .        .    IKE   O 

Tere  optime  simul,  hisque  inter  ierendum 
paulaiim  adjice 

Aquae  Cinnamomi  fsix.     g  >         p, 
Spir.  Myristicae  fjfs.     ■         I 
Tinct.  Sennas  '    B  I B 

et  Tinct.  Jalaps,  aa.  £33.  j 

JVat  Haustus. 

103.  B;.  01.  Ricini  fsiij. 

01.  Terebinth,  fsj,      .        .        .    B 
Vitelli  Ovi.  q.  s,         .        .        .     O 

Simul  terantur,  hismie  adde 

Aquae  Menthae  Piperit.  f^j.         .    E 

Tinct.  Jalapae  f3ij.      .        .        .    B 

Fiat  Haustus  quamprim,um  sumendus,  et  nisi 

inter  horas  duas  viam  sibipriusper  alvwmfdciat, 

repetendus. 

104.  B;.  Sulphuris  3J. 

Alagnesise  gr.  zv. 
Tvre  simul,  mediante  Mist.  Acacim,  et 
adde 

Mist.  Amygdal.  f3X.     .        .    P    O 
Sirup.  Zingibv  fsfs.      .        .       O  e. 
Fiat  Haustus. 

105.  '^.  Cogfect.  Scammonii  3ij. 

Confect.  Piperis  Nigri  3j.  .    G-    E 
Misce,  etfiat  Electuarium. 

106.  '^.  Confect.  Sennae  |ifs. 

Pulv.  Jalapae  3fs.    .        .        .    B 
Sulphuris  jfs.        .        .        .    B 
Simp.  Sennae,  q.  s.         .        .    P  b 
Utjiat  Electuarium,  de  quo  capiat  instar  nucis 
moschatcB,  ter  quotidie,  vel  donee  alvus  commode 
nvaveatur. 
Adversus  Haemorrhoid. 

107.  5.  Extract.  Colocynth.  comp.  ^ij. 

Opii  gr.  iij.  .        .        .        .    Cr 

Olei  Pimentae  Hlv.     .        .        .    B 

Fiat  Massa  in  Pilulas  xij.  dividenda,  e  quibus 

sumantur  duas,  altemis  horis,  vel  donee  bis  deje- 

cerit  ahms. 


110.  5;.  Extract.  Colchici  Acet.  gr.  j. 

Pil.  Hydrarg.  gr.  iv.    .        .        .    P 
Fiat  Pil.  0.  n.  swnenda. 

111.  5-  Extract.  Colocynth.  com.  gr.  v. 

Extract.  Hyoscyam.  gr.  iij.         .    B 
Fiat  Pilula,  h.  s.  sumenda. 

112.  Jl-  Extract.  Colocynth.  comp.  5ij. 

Scammonii  gr.  xij.     .        .        .    B 

Saponis  gr.  vj P 

Fiat  Massa  in  Pilulas  xij.  dioidenda,  e  quibus 

sumatur  una  vel  altera,  p.  r.  n.  ad  alvum  officii 

immemorem  excitandam. 

113.  5;.  Pil.  Rhei  comp. 

et  Pil.  Sagapeni  comp.  aa.  gr.  v.    .    G 
Misce,  etfiant  Pilulm  dure  h.  s.  swnendas. 

114.  5;.  Extract.  Colocynth.  comp.  gr.  vj. 

AssafcBtida  gr.  iij,.       .        .        .    Cr 
Fiat  PilulcB  ij.  p.  r.  n.  sumendce. 

115.  E;.  Tiglii  Olei  mij. 

Olei  Caryophyll.  fllj.         .        .    B 

Micae  panis  q.  s.  .        .        .     P 

Ut  sit  Pilula,  statim  sumend.  et  horis  duabus- 

interpositis,nisi  viam  sibi  pnus  faciat,  repetenda. 

116.  B;.  Elaterii  gr.  j. 

Spir.  Tenuioris  fgfs.  .        .        .    !■ 
Solve,  et  sumaj  Hypropicus.         Heberden. 

117.  Ji-  Elaterii  gr.  j. — ^ij. 

Saponis  gr.  viij.  .        .        .    P 

Misce,  et  Fiat  Suppositorium, 


b}b 


108.  '^.  Aloes  contritae  3J. 

Scammonii  gr.  xij. 
Extract.  Rhei  3ij. 
Capsici  contus.  gr.  vj. .        n  ^  ri 
OleiCarui  illv.    .        .        **  ^«* 
Sirup,  q.  s. 
Fiat  Massa  in  Pil.  xvj.  dividenda,  e  qidbus 
sumantur  dum,  hora  deeuhit-us. 

109.  Jt.  Hydrarg.  Chlorid.  gr.  ij. 

Saponis  gr.  j P 

Aloes  gr.  vj P 

Misce,  etfinant  Pilula  dues,  p.  r.  n.  sumend. 


EMMENAGOGUES. 
fl8.  '^.  Pil.  Aloes  cum  Myrrha  gr.  iij. 

Ferri  Sulphatis  gr.  j.  .        .        .    G 
Fiat  Pilula  ter  quotidie  sumenda. 

119.  5:-  Myrrhae  contritae  9j. 

Ferri  Ammonio-chJorid.  gr.  v.    .    P 
His  simul  iritis  adde 

Sirup  Zingib.  q.  s.       .        .     P    O 
TJtfiat  Electuarium,  bis  quotidie  sumendum. 

120.  :^.  Pil.  Aloes  c.  Myrrh4, 

et  Pil.  Galb.  comp.  aa.  31.       .        .    P 
Misce,  et  divide  massam  in  Pil.  xxiv. ;  e  qui- 
bus sumantur  binte  bis  quotidie. 

121.  B:-  Ergotse  gr.  vi. 

Confect.  Ros.  q.  s.      .  .    P 

Utfiat  Pil.  ij.  bis  indies  sumend. 


DIURETICS. 

122.  B;.  Infus.  Digitahs  fgj. 

Tinct.  Digitalis  itlxv.        .        .A 
Potassae  Acetat.  gr.  x.        .        .    B 
Sirup.  Croci  f3fs.        .        .        .     O 
Fiat  Haustus,  tertia  quaque  hora  sumendus. 

123.  B;.  Infus.  Digitahs 

et  Liquor.  Ammoniae  Acet.  aa.  f3V.  B 

Potassae  Nitrat  gr.  v.  .        .  B 

Sirup.  Aurantii  f3fs.    .        .        .  CI 
Fiat  Haustus,  ut  supra  dandus. 
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184.  R.  Infus.  Scoparii  f|iiifs. 

Liquor.  Ammon.  Acet.  f?ij.      ^  ^  ^ 

Tinct.  Scillae  fsij.        .        .    »  ( » 

Tinct.  Camphorae  co.  fjvj.  .     0 

Fiat  Mist,  de  qua  sumantur  Cochl.  ij.  ampla 

ttrtia  qjtaque  hora. 

125.  5;.  Potassae  Nitrat.  g. 

Mist.  Camphorae  f^v.  ,  .  P 
Aceti  Scillae  f|fs.  .  .  .  B 
Spir.  Junip.  co.  fjiij.  .  .  .  B 
Sirup.  Zingib.  fsj.  .  .  .  O 
Fiat  Mistura,  de  qua  sumaniwr  CochL  ij.  am- 
pla ter  quotidie. 

126.  1^.  Potassii  lodidi  gr.  ij. 

Potassae  Bitartrat.  3j.  M.  .        .     P 

Fiat  Putvis  e  cyatho  aqum  fontaiUB  bis  quotidie 

sumendus. 


135.  B;.  Pil.  Scillae  comp.  y. 

Hydrarg.  Chlorid.  gr.  viij.  .        .     (J 
Fiat  Massa,  in  Pilulas  XV.  dividenda,  e  qui- 
bus  sumantur  duts  singulis  noctibus. 


127.  '^.  Aceti  Scilte  fsfs. 

Spir.  Ether.  Nitric,  fg.      .        .    B 
Decoct.  Scoparii  comp.      .        .    B 
et  Decoct.  Senegae  aa.  fjv.     .        .    Cr 
Fiat  Haustus,  ter  de  die  sumendus. 

128.  5.  Potassae  Carbonatis  3J.       1 

Succ.  Limon.  f^fs.  vel  q.  s.  >  d    • 
Ad  saturandum,  ) 

Aquas  fjj P 

Spir.  Ether.  Nitric,  fjj.  .    B 

Fiat  Haustus  ad  urinam  movendam. 


B 

Pb. 

O 


O    E 


129.  R.  Tinct.  Cantharidis  Itlx— xx. 

Spir.  Ether.  Nitric,  fsj. 
Mist.  Camphorae  f3X.  . 
Sirup.  Zingib.  fjj. 
Fiat  Haustus  ter  de  die  sumendus. 

130.  R.  Terebinth.  Olei  mx.— xx. 

Mellis  Despumat.  3ij.    .    P 
Tinct.  Scillis  itlx.       .    B 
Pulv.  Cinnamom.  co.  q.  s.  P 
Utfiat  Elect,  bis  quotidie  sumend. 


131.  R.  Junip.  Cacumin.  3ij. 

Semin.  Anisi  contus.  sij.    .        .    6 
Aquae  Ferventis  Oj.    .  .     Zi 

Macera  per  horam.,  et  cola. 
R.  Liquoris  Colati  ff  xij. 

Spir.  Junip.  comp.  f?ij.  A 

Tinct.  Scillae  fjij.       .  B 

Potassae  Nitrat.  3J.     .        .      B 
Sirup.  Zingib.  f^ss.    .        .OB 

Fiat  Mistura,  de  qua  sumat  Cyathum  subinde, 
vel  quantum  sine  fostidio,  vel  nausea,  ferri  possit. 

aa 

132.  ^.  Potassae  Bitart.  3ij. 

Aqu«  Ferventis  Oj.   .        .  .    !■ 

Limonum  Corticis  3ij.        .  O 

Sacch.  Alb.  q.  s.         .        .  .     O 
Fiat  Solutio  pro  potu  familiari  bibend. 

'33.  Ji!-  Lactis  Vaccini  ferventis  Oj.    ^  ) 
Potassae  Bitart.  3ij.  ■         ) 

Solve — Liquore  frigefacto,  cola  ut  separetur 
aenan,  hiticque  adjice  saccharum  ad  libitum,  et 
bibat  ceger  quantum  sibi  placeat. 


136.  Jfe.  Scillae  Rad.  rec6ns  exsiccat.  9j, 
Digitahs  Folior.  9j.     . 
Hydrarg.  Chlorid.  gr.  v. 
Myrrhae  contritae  3fs.  . 
Simul  tere,  et  adde, 
Assafoetidae  3fs.   . 

Sirup.  Zingib.  q.  s.      .        .    _       ^ 
Utfiat  Massa  in  Pilulas  xx.  dividenda,  e  qui- 
bus  sumantur  dues  node  maneque. 

The  above  Formula  has  been  sanctioned  by  au- 
thority, but  its  propriety  may  be  questioned  for 
reasoTis  already  stated  (401). 


c 

b|g 
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DIAPHORETICS. 

137.  ^.  Vini  Antimonii  Potassio-Tart.  Til  xx. 
Liquor.  Ammon.  Acet.  fgfs.    .  B 
Mist.  Camphorae  f?j.       .        .  P  f. 
Tinct.  Opii  miij.     .        .        .  O 

Fiat  Haustus,  bis  quotidie  sumend. 

138.  B;.  Sodae  Carbonatis  3j. 
Succ.  Limon.  fgfs.  vel.  I 

q.  s. 
Vini  Ipecac,  fsfs.  B 

Mist.  Camphorae  fjj.      P  f. 
Sirup.  f3fs.  .    O 

Fiat  Haustus,  ut  supra  dandus. 

139.  B-  Pulv.  Antimonii  comp. 
Pulv.  Ipecac.  CO.  aa.  3fs.  .  .  C 
Hydrarg.  Chlorid.  gr.  vj.  .  .  Q 
Confect.  Ros.  q.  s.      .  .  .  P 

Utfiat  Massa  in  Pilulas  xij.  dividenda,  e  qui- 
bus  sumantur  dum  vel  tres,  0.  n.  h.  s. 

140.  B.  Pulv.  Antimonii  comp.  gr.  iij.  „) 

Opii  contriti  gr.  j.        .        •  ) 

Camphorae  gr.  iij.  ■    t  I  f* 

Spir.  Rectificat.  itlj. — ij.    .    **  f  ** 

Tere  simul,  utfiat  Massa  in  Pil.  ij.  dividend. 

quas  sumat  hora  decubitus,  et  calefacto  lecto  com- 

missus,  superbibat  hau^tum  aliqxtem  tepidum,  et 

sttdorem  expectet. 

141.  R.  Pulv.  Ipecac,  gr.  iij.    . 

Opii  contriti  gr.  j. 
Potassae  Nitrat.  gr.  x. 
Tere  probe  simul,  utfiat  pulvis  hora  decubitus 
sumendus. 


134.  R.  Scillae  Rad.  rectus  exsiccat.  gr.  xij. 
Potassae  Nitrat.  3J.  .    B 

Pulv.  Cinnamom.  co.  .        .    ZS     O 
et  Sacch.  Alb.  aa.  3J.       ■        .    O 
Fiat  Pidvis,  in  sex  partes  aquales  dividenda, 
e  quibui  sumatvr  una  bis  indies. 


142.  R.  Infus.  Serpentariae,  fsix. 

Ammoniae  Sesquicarb.  gr.  v. 

Sirup.  f3J 

Fiat  Haustus  bis  de  die  sumendus. 

143.  R.  Tinct.  Guaiac.  comp.  f3J. 

Mist.  Acaciae  f3J. 
Tere  simul,  et  adde. 
Decoct.  Senegae  f^ifs. 
Fiat  Haustus. 


B 
O 


EXPECTORANTS. 
144.  R.  Scillae  Rad.  rec^ns  exsiccat.  3fs. 

Myrrhae  contritae  3fs.  .    B 

Extract.  Hyoscyam.  3ij.    .        .    G 
Liquor  Potassae  lllij.  .         .     Xi 

Aquae  q.  s.  .         .  .     P 

Utfiat  Massa  in  Pil.  XXX,  dividends,  e  quibus 
'sumantur  bime  bis  indies. 
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145..  5;.  Myrrhae  contritaB  gr.  vj. 

Pulv.  Ipecac,  gr.  iij.    .        .        .    F 

Potassae  Nitrat.  jfs.    .         .    liE     F 

Misce,  et  divide  in  partes  quatuor,  e  quibus  su- 

matur  una,  quartis  horis, 

146.  5;.  Scill33  Rad.  recens  exsiccat.  gr.  viij. 

Pulv.  Ipecac,  gr.  vj.    .        .    P 
Camphorae  in  pulv.  tritae  3j.  S 
Sacch.  Alb.  3J.    .        .        .MO 
Tere  in  pulverem,  et  in  partes  quatuor  divide, 

e  quibus  sumatxtr  una  ter  quotidie,  superbibendo 

poculum  decocti  Hordei. 

147.  R.  Oxymel.  Scills  . 

Sirup.  Altheae    . 
Mist.  Acaciffi,  aa.  f=fs. 
Fiat  lAnctus,  de  quo  seepe  lambat. 

148.  5.  Mist.  Ammoniaci, 

el  Aauae  Cinnamom.  aa.  f^iifs.    © 

Sirup.  Tolut.  f^fs.  .TO 

Tinct.  Castorei  fsj.      .        •    «  ^ «. 

Tinct.  Camphorae  comp.  fjiij.  **  5  **■ 

Fiat  Mist,  de  qua  sutnalur  Cockl.  unum.  am- 

plum  ter  quaterve  indies. 

149.  5;.  Tinct.  Scillae  Tllx. 

Infus.  Serpentariae  fjis. 
Ammonias  Sesquicarb.  gr.  v. 
Sirup.  Zingib.  fjfs.  .     O 

Fiat  Haustiis  ad  sputwn  eliminandum. 

150.  B:-  Mist.  Amygdal.  fjj. 

Vini  Ipecac.  lUxv,  .  .  .  Gr 
Sirup.  Papav.  f3J.  .  .  .  P 
Potassae  Bicarb,  gr.  xv.      .        .    K 

Fiat  Hanstus  cum   Cochl.  uno  amplo   Succ. 
Limon.  in  impetu  ipso  effervescentice  sumendus. 

151.  5:-  Acid.  Benzoic,  gr.  iij. 

Myrrhae  contritas  gr.  v.        .        .    B 

Scillae  Rad.  recens  exsiccat.  gr.  j.  P 

Pulv.  Trag.  comp.  gr.  v.    .        .     P 

Fiat  Pulvis  ex  melle  sumendus. 

152.  5^.  Ammoniaci  3J. 

Acid.  Nitric.  Dilut.  fjj.  L    C 

Aquae  fsiij P 

Tere  simul,  secundum  artem,  donee  emul- 
sio  fiat,  et  deinde  adde 

Sirup,  fsij O 

Sumatiir  Cochl.  unum  mediocre,  ex  liquore  ali 
quo  mulcente. 


153.  5.  Tinct.  Scillse  niviij. 

Acid.  Nitric.  Dilut.  ttlvj.     . 
Extract.  Hyoscyami  gr.  v.  .    ^ 
Sirup.  Papaveris  fjj.    . 
Aquae  f^ifs. 
Fiat  Hausius,  bis  terve  indies  sumendus. 


156.  5;.  Acid.  Hydrochloric.  Dilut.  fjfs. 

Decoct.  Hordei  Oj.     .        ,        .    P 
Mellis  Despumat.  gfs.        .        .     O 
Sumatur  quotidie,  quasi  potus  familiaris. 

157.  5-  Sodae  Sesquicarb.  3j. 

Aquffi  f|j S, 

Sirup.  l'3fs.  ,        .        .        .     O 

Fiat  Haustus  ctrni  Cochl.  uno  amplo  Sued  Li- 

monum  recentis  (K)  in.  imp  ipso  effervescentice 

subinde  sumendus,  ad  sitim  in  febribiis  cohiben- 

dam. 

Qucedam  Extrinsecus  admovenda. 

158.  5;.  Ammoniae  Hydrochlorat.  sij. 

Aceti  Destillati  fjij.    .        .     Zi    F 
Spin  Camphoras  f^fs.  .     P 

Fiat  Lotio. 


154.  E--.  Pyrethri  Rad.  contrit. 

Mastiches  aa.  3J.         .        .        .     P 

Fiant,  lege  artis,  ad  ignem  masticatoria  duo ; 
et  uno  vel  altero  menducat.  ex.ipuat  salivam. 

Constitutional  Sialogogues  will  be  found 
tinder  the  head  of  Alteratives. 


REFRIGERANTS. 
155.  5;.  PotassK  Nitrat.  9j. 

Fiat  Pulvis,  e  cyatho  aquae  perfrigidm  prompte 
hauriendus. 


159.  T^.  Liquor.  Plumbi  Diacetat.  f3J. 

Aceti  Destillati  f=ij.   . 

Spir.  Tenuior.  f?fs.     . 

Aquae  Destillat.lfziij. 

Fiat  Lotio. 


P 
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ANTACIDS. 

160.  5:-  Liquor.  Potassae  f3ij. 

Liquor.  Calcis  fjij.     .  .    & 

Misce,  et  capiat  csger,  acido  infestante,  Cochl. 
unum  amplius  alterumve,  e  poculo  jusculi  bovini. 

161.  5;.  Magnesiae  Carb.  3ifs. 

Ammoniae  Sesquicarb.  3fs.  .     B 

AquEe  Menthas  viridis  fjvfs.         "i 
Tinct.  Lavandulae  comp.  fjij.  «  I  ^^ 
Spir.  Carui  f3J.    .        .        .    ■**  (  ** 
Sirup.  Zingib.  f3ij.       .        .         J 
Fiat  Mist,  de  qua  sumatzir  Cochl.  unum  am- 
plius, p.  r.  n. 

162.  R.  Ammoniae  Sesquicarb.  gr.  v. 

Extract.  Rhei  gr.  viij.        .        .    Gt 
Sirup.  Zingib.  q.  s.     .        .        .     P 
TJtfiat  massa  in  Pil.  tres  dividenda,  et  p.  r.  n. 
sumend. 

163.  J!;.  Magnesiae  Carbonatis  gr.  s. 

Sodae  Sesquicarb.  gr.  xv.   .        .    B 
Zingib.  Contrit.  gr.  v.         .        .     CS- 

Glycyrrhizae  contrit.  gr.  v.  .     P 

Misce,  ut  fiat  Pulvis  familiaris,  adversus  ven- 
triculi  acorem  sumendus. 

164.  B:-  Potassae  Bicarbonat.  3j. 

Potassae  Nitrat.  gr.  v.         .        .    Q- 
Misce,  et  fiat  Pulvis  hor.  ij.  post  Prand.  su- 
mend. 


ANTILITHICS  AND  LITHONTHRYP- 

TICS. 

A.  In  the  Lithic  Acid  Diathesis. 

165.  B-  Potassffi  Bicarbonat.  3j. 

Infus.  Quassiae  f3ix.    ,        ■    ft  I  g-i 
Tinct.  Humuh  f3i.      .        .**(»* 
Sirup.  Zingib.  f3J.        .        .        .    O 
Fiat  Haustus  ter  quotidie  sumendus. 

166.  R.  Liquor.  Potassae  lllxv. 

Infus.  Serpentariffi  f3ix.     «  i  r«     T» 
Tinct.  Serpentariae  f3J.     ■«■  ^  «■    *► 
Sirup.  Zingib.  f3fs.     .        .     O 
Fiat  Haustus,  bis  quotidie  siimend. 
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167.  5;.  Magnesise  jfs. 

Camphorae  contritae  gr.  v.  .        .    G 

Sirup.  Ros.  fsij O 

Tere  simul,  et  gradatim  adde, 
Aquae  fgvfs. 

Tinct.  Hyoscj^am.  f3ij.        .        .    6 
Fiat  Mist,  de  qua  sumatur  Cochl.  ij.  ampla 
quartis  vel  sextis  horis. 

168.  Ji.  Potassae  Bicarb.  9ij. 

Infus.  Anthemid.  f3X.  .        .    P     B 
Tinct.  Opii  iJlv.         .        .        .    G 

Sirup,  fzi O 

Fiat  Haustus  sextis  horis  suviendus,  et  ad  ter- 
tiam  vel  quartam.  vicern  repetendus ;  deinde,  nisi 
per  se  alvus  dejecerit,  sumatur  medicamentum 
quod  de  Formula  98  preceptum  est ;  eademque 
Mtematem  fiant  per  mensem. 

169.  R.  Liquor.  Potassae  lUxx. 
Sumatur  e  jusculo,  aut  cerevisia  tenuiori,  bis 

quotidie.* 


170.  5.  Acid.  Benzoic,  gr.  ij. 

Sodae  Biphosphatis  gr.  viij. 
Tere  simul,  et  adde, 
Aquas  Destillatae  fjix. 
Fiat  Haustus,  ter  quotidie  sumendus. 


171 


Aliud  ad  eundem  Scopum. 
Jfc.  Acid.  Benzoic,  gr.  ij. 
Sodse  Biboratis  gr.  iv. 
Tere  simul  cum 
Aquae  Destillat.  fsix.  . 
Fiat  Haustus. 


LITHAGOGUES. 
172.  5.  Olei  Terebinth.  Hlxx. 
Mist.  Acaciae  fjfs. 
Tere  simul,  et  adde, 
Aquae  ffj.  . 
Tinct.  Opii  nix. 
Fiat  Haustus,  bis  indies  sitmend. 


m 
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ANTHELMINTICS. 

176.  'Sc.  Stanni  Liniat.  jj. 
Sacchari  Fajcis  f3ij.   .        .        .     P 

Fiat  Electuarium,  bis  quotidie  sumend.  et  per 
dies  tres  repetend.  postea,  purgetur  alvus. 

177.  B;.  Cambogiae  gr.  viij. 
Hydrarg.  Chlorid.  gr.  v.     .        .     p 
Saponis  q.  s P 

Ut  fiant  Pilules  tres,  jejuno  ventriculo  contra 
Taeniam  capiendce;  et  horis  quatuor  elapsis,  ex- 
hibeatur  Hausttts  purgans. 

178.  5:.  Ferri  Sesquioxidi  3j. 
Sodii  Chlorid.  gr.  xv.  .        .     P 
Confect.  Ros.  q.  s. 

Ut  fiat  Electuarixim,  hora  ante  jentaculum, 
diebus  a  purgatione  Itberis,  sumendum. 

179.  R.  01.  Terebinth.  f|j. 
Sumatur  e  cyatho  aqua,  cui  adjiciatur. 

Tinct.  Aurantii  f3ij.    .        .        .     O 

180.  5:-  Camphorae  contritae  3j. 

Olei  Ohvaj  f3ij UK 

Tere  simtd,  et  adde. 
Decoct.  Hordei  fjij.    .  ,    P 

Fiat  Enema,  contra  Ascarides. 

181.  B;.  Aloes  contritae  gr.  x. 

Saponis  3J.  ...         PI. 

Fiat  Suppositorium,  oleo  illitum,  et  post  aivwn 
'exoneratam  ano  immittendum. 


173.  R.  Vini  Colchici  fjfs. 

Mist.  Camphorae  f3ix.        .        .     P 

Liquor.  Potassae  Itlx.         .        .     C 

Sirup.  Aurantii  f3J.     .  .     O 

Fiat  Haustus,  sextis  horis  sumendus,  catharsi 

rite  prcemisso. 

B.  In  the  Phosphatic  Diathesis. 

174.  R.  Acid.  Hydrochloric.  Dilut.  f3fs. 

Decoct.  Hordei  comp.  fsifs. 
Fiat  Haustus,  bis  quotidie  sumendus. 

175.  R.  Pareirae  3V. 

Aquae  Destillat.  Oiij. 
Coque  ad  Oj.,  et  cola, 
R.  Colaturae  fjij. 

Extract.  Pareirae  gr.  x.       .        .A 

Acid.  Nitric.  Dilut.  fjfs.     .        .    6 

Sirup.  f3J. 

Fiat  Haustus. 

Haec  supra  praescripta  in  mensem  unum  aut 

alterum  continuare  oportebit. 


*  Dr.  Chittick's  once  celebrated  nostrum  for 
the  stone  consisted  of  a  fixed  alkali  in  veal  broth  ; 
the  broth  was  usually  made  by  his  patients,  and 
sent  to  him  fresh  every  day  to  be  medicated.  A.D. 
1766.  I 


DEMULCENTS. 

182.  R.  Cetacei.  1 

Pulv.  Trag.  comp.  aa.  ^fs.  B  > 

Sirup.  Papav.  q.  s.  j 

Optime  misceantur,  etfi/xt  Linctus ;  quern  per 

vices  lambat,  et  ore  teneat  eeger,  ut  sensim  liques- 

cens  deglutiatur. 

183.  R.  Cetacei  jj. 

Vitelli  Ovi  dimid. 
Sirup.  Papav.  f3ij. 

Aquae  Cinnamom.  f=ij.         .         )  ^ 
Aquae  Destillat.  fjiij.  .        .         )  ** 
Fiat  Mistura,   de  qua  subinde  capiat  eeger 
Cochl.  unum  amplius. 


a 


ALTERATIVES. 

184.  R.  Pil.  Hydrarg.  Chlorid.  comp.  gr.  v. 
Fiat  Pilula  0.  n.  sumenda. 

185.  R.  Decoct.  Sarzae  comp.  f=ij. 

Sirup.  Sarzae  f3J.  •     A  ^  A 

Extract,  ejusdem  3j.  .  A  ^  itt 

Fiat   Haustus   bis   quotidie  per  mensem,  ad 
minimum,  sumend. 

186.  R.  Decoct.  Sarzae  comp.  f^ij. 

Liquor.  Hydrarg.  Bichlorid.  {^k. 

-f3j Ct 

Fiat  Haustus,  bis  quotidie  sumendus. 

187.  R.  Hydrarg.  cum  creta  gr.  v. 

Pulv.  Ipecac,  comp.  gr.  ij.  .    G     C 
Fiat  Pzdvis  sextis  horis  sumendus. 

188.  R.  Ung.  lodini  comp.  zj. 

Infricetur  tumori  ad  magnitudinem  Fabce,  0.  n. 

189.  R.  Liquor.  lodid.  Potass,  comp.  fjj. 

Mist.  Camphorae  f^j.  .        .    P     B 
Fiat  Haustus,  bis  quotidie  sumend. 


THE    END. 
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